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...and here’s how AAR 
Solid Bearings help make possible 
unrestricted interchange 





IN RAILROADING it’s give and take. Your cars are 
used on practically every railroad in the country. 
And rolling stock from any other road is equally 
at home on your lines. 


That’s unrestricted interchange. It means 
Brownsville to Boston without a car change for 
lading. It puts over 225,000 miles of main-line 
track at every shipper’s doorstep. It’s one big 
reason why our country has grown so great and 
so fast. 


The AAR solid bearing assembly has helped 
to make it so. It’s a simple standard: lowest in 
first cost, operation, and maintenance—unre- 
stricted as to speed and load—with an unequalled 
record for dependability in rigorous railroad 
service. No other type of bearing can match that 
kind of performance! 








Magnus Metal Corporation, Subsidiary of 
National Lead Company; 111 Broadway, New 
York 6, N.Y., or 80 E. Jackson Boulevard, Chi- 
cago 4, Ill. 








RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 











wf lechanical and 
Electrical Engineer 


Car and Locomotive Practices 
In Transition 


For some time the railroads have been passing through a 
period of transition with respect to locomotive mainte- 
nance. In the case of passenger cars, a major problem is 
the extreme cost of too much tailoring in the construction 
of new passenger-train cars. In most respects freight cars 
meet higher standards of quality so far as the reliability 
of the service they can render is concerned than ever 
before. One of the reasons for this is the improvement in 
the standards of equipment and practices in railroad wheel 
shops which is resulting from the impact of the Wheel and 
Axle Manual of the Mechanical Division. Another prob- 
lem on which millions of words have been written and on 
which much work has been done is still a matter of concern 
and a source of periodic headaches. That is the hot box. 

This month a group of associations, the members of 
which are directly responsible for the administration and 
supervision of repairing, servicing and operating motive 
power and rolling stock, and some of whom share in the 
responsibility for its selection, are all holding their annual 
meetings at Chicago. It is an appropriate time to direct 
special attention to the present status of, and outlook with 
respect to, motive-power maintenance and passenger-car 
standardization, to describe an outstanding wheel shop, 
and to add a few hundred more words to the millions 
which have already been written on the subject of hot 
boxes, directed particularly toward freight cars. The 
article in question approaches the problem from an un- 
usually broad basis of fact; soundly interpreted. 

When Diesel-electric locomotives were introduced in 
railroad service, relatively little thought was given to the 
problems of servicing and maintenance, which were bound 
to increase in importance as the number of such locomo- 
tives increased. While a few locomotives could be cared 
for with almost no special facilities, the demand for facili- 
ties adapted to the Diesel-electric locomotive became just 
as imperative for a fleet of these locomotives as that for 
the customary shops and engine terminals ministering 
to steam locomotives. A few railroads are now operating 
almost exclusively with Diesel locomotives and others 
have acquired substantial fleets. They have now been 
dealing with the problems of servicing and repairing 
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Diesels long enough so that the nature and extent of the 
facilities required and the character of the methods to be 
employed are becoming evident. The Locomotive Main- 
tenance Officers’ Association and the Electrical Section of 
the Mechanical Division are dealing both with facilities 
and practices. The kind and scope of facilities being found 
necessary are the theme of articles in this issue. 

The associations have recognized the need of closer 
coordination between the mechanioal and electrical de- 
partments by joint meetings of the Coordinated Mechanical 
Associations and the Electrical Sections of A.A.R. The 
two Electrical Sections, respectively representing the En- 
gineering and Mechanical Divisions of the A.A.R., have 
in turn indicated their perception of the circumstance by 
holding joint, rather than consecutive, meetings. 

The Diesel-electric locomotive and the modern passenger 
car are primarily responsible for this need of coordination. 
Although Diesels have been in service on American roads 
for 25 years, they are still “foreigners” to many railroad 
men. This may be because many railroad maintainers 
have no electrical background; it may be because they 
do not appreciate the importance of precision mainte- 
nance, and it may be that the operating man does not 
recognize the combination of capacity and limitations in- 
herent in this type of motive power. 

Concerning passenger cars, one mechanical officer said 
“The modern passenger car is a fearful and wonderful 
thing.” Another said “If I could have my way, I would 
have one steam pipe down each side of the car for heating, 
with oil lanterns hanging over the center aisle for light.” 
In the same breath he apologized for being such a reaction- 
ary, but the statement left no doubt that his maintenance 
problems were giving him some trouble. 

Also in recognition of this circumstance, the Railway 
Mechanical Engineer changed its name to the Railway 
Mechanical and Electrical Engineer. The amount of elec- 
‘trical information in its feature articles has been increased 
and the Electrical Section is larger than in previous years. 
It is the opinion of this paper that the two departments 
must, work still more closely together. They cannot stand 
successfully alone. . 
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New N. Y. C. Wheel Shop 


at Beech Grove 


Additions and improvements increase both the productive and 
storage capacity and assure output to meet present needs 


Tae New York Central has recently completed an 
addition to the Beech Grove, Ind. wheel shop, and has 
revised the layout both inside and outside the shop. The 
addition comprises an 81-ft. extension of brick and glass 
block construction to the original shop building and the 
installation of an extensive overhead monorail and trav- 
eling beam crane system. Changes in the area external 
to the shop consisted of installing an elevated wheel dis- 
posal runway and revising the locations of the storage 
areas for the different types of wheels and wheel sets. 
Completion of the revisions has resulted in more efficient 
material handling and maintenance, particularly with 
respect to roller bearing repairs, and has provided space 
for installing new high-production machinery. 

The general arrangement of the layout is shown in 
Fig. 1. The mounted wheel sets awaiting repair are 
unloaded at the west end of the shop in the area north 
of Track 1. The different kinds of wheel sets are stored 
at various locations north of Track 1, and on Tracks 3 
and 4 south of Track 2, at the west end of the shop as 
shown by Tables I and II. The storage capacity is 454 
wheel sets north of Track 2 and 82 sets south of Track 2. 
New unmounted wheels are stored in an area north of the 
mounted wheels, which has a capacity of 1,250 wheels. 
Wheel sets ready for service are held until ready for 
shipment or application on Tracks 2 through Track 21 
west of the shop. The storage capacity here is 489 wheel 
sets as listed in Table III. Axles from which the wheels 
have been demounted are stored on racks north of the 
western half of the shop. The axles are segregated 
according to size and whether scrap or O. K. second hand 
as shown in Table IV. The total capacity of the axle 
storage area is 600 O.K. axles and 75 scrap axles. 

The present shop comprises the original wheel shop 
122 ft. long by 79 ft. wide and the 81-ft. extension on the 
west end. The extension, or new part of the shop, is used 
almost entirely for roller bearing work; it does contain, 
however, a 50-in. wheel lathe in the southeast corner, a 
conventional axle lathe along the north wall, and two 
demounting presses located along the west wall. One of 
the demounting presses is located adjacent to both Track 
1, the inbound track for friction-bearing wheel sets to be 
demounted, and to the entrance to the wheel disposal 
runway. The machinery installed in the new shop is 
listed in Table V, that in the old section in Table V1. A 
tool room is located in the balcony above the office for 
grinding carbide and high-speed steel tools. 

The entire shop is equipped with an extensive overhead 
material handling system. Most of the new section is 
served by a traveling beam with two hoists of 5,000-lb. 
capacity. It has a span of 40 ft. and extends from the 
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north wall to the south wall. A monorail section 20 ft. 
long extends the range of the hoist from the eastern ex- 
tremity of the span to the modified driving wheel press 
in the southwest corner. Junctions can be made between 
the traveling beam and the monorail in this and all other 
monorail extensions so that the hoist can pass freely 
from the traveling beam to the fixed monorail section. 

A second monorail section extends the range of the 
hoist at the northwest corner of the shop. This section 
extends west for about 14 ft. and then turns 90 deg. to 
exit through the north wall, from which point it runs 
parallel to the wall. It makes a 90-deg. turn south and 
enters the shop near the center. This monorail section is 
used to transport axles to storage, and to move them 
from storage to either the cleaning machine or to one 
of the axle lathes. 

The north half of the old section is served by a travel- 
ing crane with two beams. The west beam has a 4,000- 
lb. hoist and the east beam has a 2,000-lb. hoist. The 
beams have a span of 22 ft. The crane system in the old 
section of the shop is connected to that in the new section 
by a fixed monorail section. Thus, either hoist from 
either of the two traveling cranes can move from nearly 
any point in the shop to nearly any other point. 

Lift truck transportation is also used extensively 
throughout the shop because of the savings realized. Sur- 
plus and scrap axles can be handled for about half the 
cost of hand truck movement. New and second hand 
axles cost about one-fifth as much to move into the shop 
by lift truck. A saving of 60 per cent is realized on 
handling mounted friction bearing wheel sets to the ma- 
chine shop. Roller bearing wheel sets, and gear-drive 
generator wheel sets, are handled for about one quarter 
the cost of hand movement. 





TABLE I—STORAGE OF REPAIRED MOUNTED WHEELS AT 
WEST END OF WHEEL SHOP SOUTH OF TRACK NO. |! 


: Identifica- §S 
Kind Size, In. tion letter Capacity 
Locomotive roller bearing and baggage....... 36 G 18* 
6-in. by 11-in. roller bearing and Spicer drive. 36 H 8 
Sitin by 10a. roliee bearing and Spicer drive 36 i i 
a i ive K 7 
5¢-in. by 10-in. bearing.............. 36 L 7 
5 by 10-in. M Spicer drive...... 33 M 7 
5 by 10-in. Mercuryf................. 33 N 7 
5 \%-in. by 10-in. friction Spicer drive... ..... Pp 7 
es. Coe CRRA hii 0s be pineee 10% R 14 
ME dasa cists bh s4 pide palens sth ekeion ae 82 
* Awaiting repair. 





+ For “Mercury” trains which use 33-in. wheels. 
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TABLE II—STORAGE OF MOUNTED WHEELS AWAITING 
REPAIRS AT WEST END OF WHEEL SHOP NORTH OF 
TRACK NO. 1 


Identifica- Storage 

Kind Size, In. tion letter capacity 
a 33 A 84 
Rough journal.................00ccc cee eee 33 B 84 
Ua. oc inc scccccsceevececdvoens 33 Cc 42 
NO ee eee 36 D 84 
BINS 6 ve crcicccccccscccecceeses 36 E 84 
I ona ac cceciscecancvdspenses 36 F 42 
UENE DiG tans bv a dcnvesscvncedveesens ays i 420 





TABLE I1I—0O.K. MOUNTED WHEEL STORAGE AT WEST 
END OF SHOP 


Scegettention Sto. 


Type of mounted wheels letter capacity 
33-in. cast iron, in. 
CI oc xk os vA oa aaa e eden chedbetee wees C 9 
MS waa elicg rales sc o0e-d< aes cciagaees sta eee B 91 
MR Areraids- 5 Sade steceaedeess sacceees A 260 
Pica tie ecco g-a Kevns st nteue et eicwese D 1 
Last wear steel, in. 
MM divccsel «4.6eetsr ae nascateevehaees Ss 3 
MN hc 5% oc btacalcn vs 04 Ke wdewe c0as-eess R 3 
Ee ida eebheease need ee es ues eaeedes Q 2 
36-in. multiple-wear steel, in.: 
Nile io walek Ba% 4 buenas eeseeveudvaecs F 8 
Ee rice SE tech ckebee cee evanendede E 20 
eee cvudiecd us eahan caress G 5 
33-in. multiple-wear steel, in.: 

EE ee cE A Nah eaG ue se oe sein ec netheaerOaee K l 
No acon heb 00d uch bwewasiede soins J 7 
NL LEE cake sa Rear ove os 6 ed ee Can bes H 23 
EN ec 0s acer ones or emene deen es 1 

ear i = on. in.: » . 
EES hn ta 2 wine 8. hale nd ow ones ca@ae es 
Rene! es oc encbdcecethees N 17 
NN oc oo. les ave die masdunébececion oes M 23 
Ah ita <6 6 6.6 ahlad 3 wesie'w Heman boe ee 0 8 
Davis cast steel, in.: 

PENG MOS ole ag te od awa wo Os ae vaelecs U 1 
NS io ofc css oe 4 ard woh Saialo aan eee ars T 3 
EE RGR IE iy See Sees ete ene! Se s 1 

| Ee ne ee ee tne I penne 489 





TABLE IV—AXLE STORAGE IN THE OUTDOOR RACKS 
ALONG THE NORTH SIDE OF THE SHOP 


Symbol Size,in. Capacity 

ists wo te ode baidees eben eghaneceawedeoat 6 by 11 75 
aa ie ann a. eer d og duetaevireretdenatwenue’ 5% by 10 75 
Mest acisivensneaiveerrkatenmedagcunteeteatn ed 5% by 10 75 
Wid hn oR ord coker yens, oleedrdstiatdh eb haces ees 5% by 10 75 
as educa ahacpaubenseanxe x hed ns 5% by 10 15 
BGs Sri k Fan tem iviced Wid cles EDEN aekdkaweses 5 by 9 75 
il Saran cliere kintsinieud mus Oey dans 6 0 WE eee 5 by 9 15 
php ahah Robe tail dege retary aes 2. 4% by 8 75 
alas tac weir id Onis te aide since <tc Lonttracaee pawl Scrap axles 75 
ME «i Sak dacs oQbies IANA hE ae eee Ee 675 





TABLE V—PRINCIPAL MACHINERY IN THE NEW SHOP 
SECTION 


Chambersburg 600-ton duplex wheel press for demounting scrap friction wheels 

20-in. American duplicating lathe to turn roller bearing axles 

Niles center-drive axle lathe to turn friction bearing axles 

Landis hydraulic grinder 16 in. by 96 in. to grind roller bearing axles 

Sellers 50-in. car-wheel lathe for tread turning 

Chambersburg 600-ton modified drive wheel press for roller bearing wheel set 
demounting 





TABLE VI—PRINCIPAL MACHINERY IN THE OLD SHOP 
SECTION 


Two Niles axle lathes for friction-bearing axles 
Niles 400-ton mounting press 
Niles boring mill for cast-iron wheels 
Niles hydraulic boring mill for steel wheels 
Niles j turning lathe _ 
7 peceatees joorant lathe 
agnaflux machine, Type ts i 
Flame-wire brush mechanical axle-cleaning machine 
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Track 1 on the west end of the shop is used for rolling 
in friction units to be demounted. Friction bearing wheel 
sets requiring journal truing, friction or roller bearing 
sets requiring tread turning and roller bearing units 
requiring bearing maintenance enter on Track 2. Through 
entrance “A” pass all wheel sets with geared generator 
drive which require demounting or tread turning, also 
roller bearing drive sets requiring bearing maintenance 
or drive maintenance; movement is by lift truck and 
traveling crane. 


Roller Bearing Maintenance 


Roller bearing wheel sets are handled by lift truck 
into the shop on Track 2 from the area south of Track 1 
on the west end of the shop. Stripping is done adjacent 
to a pair of tables on which the roller bearing parts will 
later be cleaned. During removal of the boxes, a special 
pan is slipped under the bearing to catch the oil that 
drips from the bearing. The housings are carried to the 
cleaning table nearest the south wall by a crane with a 
special hook and placed upon rollers for draining dis- 
mantling. They are cleaned in a vat which contains a 
mechanically agitated solution and is integral with the 
cleaning table. After cleaning, the housings are placed 
ona second set of rollers on the opposite side of the 
cleaning vat for draining, inspection and assembly. A 
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Inspect & Assemble 





Fig. 2—Interior of the Beech Grove shop showing the flow 


jib crane with a 7-ft. radius lifts the housings off the 
cleaning table and puts them in the storage area for 
usable housings and bearings. 

A similar procedure is followed for cleaning the bear- 
ings on the second table. This table has rollers for drain- 
ing the bearings, a vat for cleaning, and a second set of 
rollers for draining, inspecting and any conditioning 
necessary. It also has provision for protective oiling, and 
an additional set of rollers for draining the oil. The 
bearings are carried from the table-to the storage area 
by hand. 

Where wheels are to be removed they are demounted 
on a driving wheel press modified to handle wheels from 
33 to 41 in. in diameter. If the wheels are to be scrapped, 
they go through regular disposal channels. If satisfac- 
tory, they are stored against the wall of the scrap wheel 
bin along with all other O.K. wheels. In either case, the 
bearings are cleaned, inspected and stored until ready 
for use. 


Finishing Roller Bearing Axles 


New roller bearing axles to be finished are brought 
into the shop by lift truck from the storage area opposite 
the northeast corner of the shop. Second-hand axles are 
brought into the shop on the monorail-and-traveling-beam 
crane system from the storage racks along the western 


SEPTEMBER, 1950 











k || ty] 





Coe oe 


/ LL 


of m 


yao — 


~-— 


_oitcew § .-._niat., a... 2. | 


s ore ft=s 8s = @ 








+ 





tL LWZZZZZZL LLL DILL LLL LLL LLL LLL 


N 


"TILL LLL 



















































































































































































































































































1 @ & 4 
5 4 
| fel | r See 
Fess =| A y a 
———t Es ’ t/ Axle Lathe + / Axle Lathe | ; 2 
Te | ’ ’ 3] et —te| a 
= | } Bee 5 } 3 
j Rack for Rack for Rack for Rack for a 1 4 2 ‘ 
va { Unturned Completed Unturned Completed Eli 4 = 
H Axles Axles Axles Axles ¢ t 
> at ” t , > ' Pl _ Seay sane y V) 
ee Se ene i, 2a ee -_— -— - Gi a PEE | iene AE 
— | | ae eee —— 3] F x 
} % i a TN ny a a ea NET A a S Saas 
! So. 
} ! tha me Z 
per i} 
Wheels to Mounting Pre if fy 
PR SA i RL a ¥ © aa 
* . + oe oe , 
4 |i_————— Traveling Air Jack 1 | = 
STL. co tetas termntving Doien— || t t__wheet storage _| 
able Recenterin USDA Ee Femme aft EES 
' * n +}-——-—--——_-—--—--— } 
3 1g Legend gt Bs Wheel Storage } 
2 \g ——=Monorail Sections Et\ |= taj = cs Ot s/z 
‘ ‘ —— Traveling Beam sh} 5 i eee ‘) 
8 18 -—— Lift Truck Handling =| e a \ Bee 
a] ibe --—=» Crane Handling 3} 4 ~-—- —-_- ——- — - — - —-} t Boring Mill 
. 4 —>—> Hand Movement H t Steel Wheels 
~— <Whgel Storage | f 
| ee ae rage 4 
4 Hl -—_—*Traveling Air Jack ——}_¥ FAir Jack 
hie = arated cienatamadtionss dee cnadb 2 aliemnadimmatiomnad 
t H ' | Magnaflux, Burr Ends and Coat Journals 
i! : \ bp > > > > 
Journal Turjfning Lathe Journal Turning Lathe 
1 | 4 
, We ULL. LG Uf TTA ZLLZZLLL ZT LL TWTILLLLL LLL ZZZLLu LL, ZZLLn ZL 








~ Bof materials and the methods of handling (See legend) 






half of the north wall of the shop. In either case, they 
are loaded on the American Pacemaker duplicating lathe 
by a crane from the traveling beam hoist. 

The new axles are turned all over with carbide tools on 
the duplicating lathe at a speed of 238 r.p.m. and a feed 
of .150 in., except at the radii where the feed is reduced 
to .075 in. After being finished to about .015 in. over 
blueprint dimensions, the axle is transferred by the over- 
head crane to the Landis hydraulic grinder. This ma- 
chine grinds the bearing and bearing radius, and the dust 
guard seat and its radius. Grinding is done at 550 r.p.m. 
on the 30-in. wheel, and a low feed used to get the best 
possible finish. The grinder has a hydraulically operated 
wheel feed mechanism, and electric rapid traverse, a 
profile wheel-truing fixture mounted on the footstock and 
profile bars mounted on the bed of the machine. 

The completed axle is moved via the overhead crane 
system to the modified drive wheel press for wheels and 
bearings. The wheels, either new or second hand, are 
brought into the shop from one of the two storage areas 
north of the shop and are carried by lift truck to the 
Wheel storage area at the east end of the shop. This 
holds seven rows of 36 wheels each. In the morning it is 
a pre-boring storage area, but as the day continues it 

mes more and more a storage area for finished 
ls. There is also a small wheel storage area imme- 
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diately south of the boring mill. The wheels are rolled 
by hand in both directions between either storage area 
and the boring mill. They are bored on the southernmost 
mill, a new Niles 48-in. hydraulic boring mill. It is 
loaded and unloaded with a duplex loader when handling 
wheels up to 36-in. diameter; for wheels above this size, 
such as locomotive engine truck and trailer truck wheels, 
a side-arm loader is also installed with the borer. 

The bored wheels are transported from the storage area 
to the modified drive wheel press either by a lift truck or 
by a Needham wheel carrier. An east-west pathway of 
cast iron plates ‘down the center of the shop is installed 
to facilitate the latter movement. The plates are in- 
stalled between the rails of Track 2 from the west end to 
an area opposite the Magnaflux machine. From here the 
plate path is just north of the track and narrows to 
21% ft. 

The mounted wheel sets are rolled by hand to the 
roller bearing maintenance area for application of covers 
and boxes, greasing, etc. The finished wheel set is rolled 
by hand to the Sellers 50-in. wheel lathe for tread turn- 
ing. The tread turning completes all work on the roller 
bearing sets; they are carried by lift truck out through a 
door at the south corner of the west wall to storage areas 
G through R west of the shop, and stored according to 
type as shown by Table 1. 
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Bearing and bearing radius, and dust guard seat and its 
radius are ground on roller-bearing axles with a Landis 
Type FF plain hydraulic grinding machine 16 in. by 96 in. 





Removing an axle from the Magnaflux 
machine with the pneumatic unloader 


The wheel lathe has a recess in the face plate 26 in. 
square to accommodate roller bearing assemblies, and this 
permits turning on centers, which is normally used for 
reconditioning both roller and friction bearing assem- 
blies. A filler block is used for collet driving. It is in- 
stalled only when added rigidity is required, or perhaps 
in cases where a long straight run of friction bearing sets 


are to be handled. 
Handling Geared Generator Drives 


The press at the west end of the shop for mounting 
and demounting the roller bearing wheel sets is a modi- 
fication of a Chambersburg 600-ton, 90-in. driving wheel 
press. It is depressed 36 in. into the floor so that the 
axles will be centered during pressing operations, and it 
will handle wheels from 33 to 41 in. in diameter. 

The center section of the resistance beam was enlarged 
to form an opening 23 in. high and 21 in. deep. This 
permits handling Spicer and General Electric gear drive 
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The type of loader which will be used with the axle-cleaning 
machine shown here installed with the Magnaflux machine— 
With the present arrangement the Magnaflux machine is 
loaded by a monorail hoist and the loader shown above is 
used with the axle-cleaning machine 





A roller-bearing cleaning table, with an integral tank 
in which cleaning solution is mechanically agitated— 
Assembly rack for Spicer-drive units is shown at the left 


generator units. The entire contact surfaces on each end 
were reinforced with 2-in. plate. The rear was reinforced 
with three 114-in. gussets. To move the resistance beam 
from mounting to demounting position, an air motor 
attachment has been applied. The air motor drives the 
wheels that ride on the tie beam through a vertical shaft, 
connecting to one pair of the wheels. A special hook 
was forged for use with this single-end press to prevent 
a loose wheel dropping off when turning the wheel set. 

A special rack has been built to hold geared-drive elec- 
tric generator units at a convenient working height for 
assembling and disassembling. The geared sets are han- 
died in this shop only when the units are removed. When 
nothing further than journal turning is required, the sets 
are sent to the locomotive shop for the work. 


Axles Cleaned Mechanically 


The cleaning, loading and unloading, and transferring 
of all axles, both roller and solid bearing, for Magnaflux 
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The American duplicating lathe and the Landis grinder, 
the combination of which finishes roller-bearing axles— 
A portion of the overhead crane system that serves the 
roller-bearing section of the shop is shown overhead 


The modified driving-wheel press with enlarged resistance 
beam center section to handle gear-drive generator units 


inspection is done with mechanical aid. The axles are 


loaded on the cleaning machine by a device that is a 
combination storage rack and power loader. Up to 15 
axles are stored on a rack which inclines slightly toward 
a pair of arms which are normally elevated to an angle 
of about 30 deg. When it is desired to place an axle on 
the cleaning machine rollers, the ends of the arms away 
from the storage rack are lowered by pivoting them about 
the storage-rack end. This lowers the free end of the 
loader below the pivot end, and causes the axle to roll 
toward the end until it comes against a pair of stops, one 
on each arm. Continuing to lower the arms rests the 
axle on the rollers of the cleaning machine. Power for 
this is supplied by an electric motor. 

The axles are cleaned by a revolving wire brush with 
provision for flame cleaning when necessary. The axle 
1s revolved by driving one pair of the rollers with an 
electric motor, while the wire brush, also motor driven, 
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The old section of the shop showing the monorail section which 
connects the traveling beam hoists in this section with those 
in the new section—In the lower foreground is the new 
shop flooring and cast-iron-plate sections under construction 


The wheel lathe has a recessed face plate to per- 
mit turning roller-bearing assemblies on centers 


rests on the axle through a pivoted arm. It thus rests by 
its own weight and follows the contour of the axle 
automatically. 

Upon completion of the cleaning operation, the axles 
are transferred to the Magnaflux machine by a 14-ton 
trolley which runs on a fixed I-beam with a 24-ft. span. 
When the axle has been inspected, it is transferred by a 
pneumatic lift to~a storage rack which holds 20 axles. 
The lifting mechanism is actuated by a single-acting air 
cylinder 8 in. by 3 ft., which is free to move in a vertical 
arc at the lifter end and is pivot-mounted on the fixed 
end. The lifter end of the cylinder actuates a pair of 
arms which move along a 30-deg. path on two pairs of 
rollers. The arms are guided by a third pair of rollers 
mounted to contact the top surfaces of the arms and 
restrain the arms to the 30-deg. path. 

The axle is removed from the Magnaflux machine by 
admitting air to the cylinder which raises the lifting arms. 
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A pair of stops on the arms contact the axle immediately 
before the end of the stroke and raise the axle clear of 
the rollers of the machine. Bleeding the air from the 
cylinder allows the arms to descend along the 30-deg. 
guides. As the stops clear the top of the rack on the 
descent, the axle rolls clear of the lifter on to the rack 
for storage. Movement from this point for mounting or 
for turning ‘is by lift truck. 

Friction bearing axles to be turned are moved to either 
one of two storage racks located a short distance east of 
the inspection area. From each rack the axles are loaded 
on to the axle lathe served by that rack. Loading is by a 
14-ft. jib crane with a 14-ton hoist. The same crane un- 
loads the axle after turning, and places it in the storage 
rack for completed axles. Each of the four axle racks, 
two for storing axles to be turned and two for completed 
axles, holds 38 axles. Completed axles are moved from 
the storage rack by the 2,000-lb. hoist on the traveling 
crane which spans the entire northeast corner of the shop. 

Previously inspected second-hand axles brought into 
the shop from the storage area north of the west half of 
the north wall of the shop are also transported by lift 
truck and follow the same procedure as those inspected 
immediately prior to turning. While on the rack for 
completed axles, the wheel seats are measured by the 
boring mill operator for boring the wheels to fit. 


Handling Friction Bearing Wheel Sets 


All friction bearing wheel sets requiring journal turn- 
ing except those with geared generator drives, are un- 
loaded west of the shop. The wheel sets are then rolled 
through the shop on Track 2 and stored on one of the 
two north-south tracks just east of the center of the shop 
on the south side. These two tracks are used for storing 
wheel sets awaiting either of the two journal turning 
lathes along the south wall. Moving the heel sets to the 
lathes is done by turning them on air jacks and rolling 
them along the track in front of the two lathes. The sets 
are loaded on the Niles lathe, which is a floor installa- 
tion, by a monorail hoist with a capacity of 4,000 lb. The 
second journal turning lathe is a Betts Bridgeford pit 
installation, and is loaded through a bridge track. 

The layout of the storage and loading tracks for the 
journal turning lathes is such that either storage track 





can feed either machine. A clear track is also provided 
for rolling the completed wheel sets out of the shop to 
the storage area east of the shop. 

Where the friction bearing wheel sets require tread 
turning, they are moved by lift truck or by rolling on 
Track 2 to the wheel lathe or to the coach shop depend- 
ing on existing conditions. Where both journal turning 


- and tread turning are required, the sets are moved first 


to the wheel lathe and then to the journal turning lathe. 

Where one or both wheels of a wheel set are to be 
scrapped, the mounted pair are moved by hand from the 
storage tracks to Track | and rolled into shop on Track 1. 
Both wheels are removed simultaneously by the Cham- 
bersburg 600-ton demounting press in the northwest cor- 
ner of the shop. Wheel sets can be moved from this 
press for further movement to any point in the shop when 
emergency through service is desirable. When wheels 
are demounted, one is rolled on the pneumatic elevator 
of the wheel disposal unit. The wheel is hoisted to the 
runway level about 12 ft. above the floor and runs by 
gravity to one of two scrap bins. One bin is for steel 
wheels and the other for cast iron wheels; selection of 
the bin into which the wheel will drop is made by an 
air-operated switch. 

The second wheel removed from the axle, if it is to be 
scrapped, is rolled upon a small dolly and left there until 
the axle is moved clear of the area. The axle is moved 
out of the shop to the axle storage area north of the shop 
on the monorail with a 3,000-lb. hoist that serves the 
series of axle racks. The second wheel is then loaded on 
the wheel disposal runway to roll to the proper scrap 
bin. If one of the wheels removed from the axle is not 
to be scrapped, it is rolled by hand and to intermediate 
storage for movement by lift truck. 

The completed axles and either new or O.K. second- 
hand wheels are mounted at the 400-ton Niles mounting 
press in the northeast corner of the shop. The mounted 
wheel sets are rolled out of the shop on a track that leads 
to the storage area east of the shop. The wheels are 
bored on either of two borning mills, one for steel and 
one for cast iron wheels. Each boring mill draws upon 
the large wheel storage area west of the machine, and 
there is a small storage area for wheels immediately 
south of each boring mill. 





North side of the new 


shop section showing monorail that serves the 


axle-storage racks (left) and wheel-disposal runway and scrap wheel bin (right) 
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Passenger Cars Must Be 
Standardized* 


Reasons why — Limitations defined — Present status of co-operative 
program of A.A.R. and A.R.C.I. — Extension of program in view 


Is discussing this subject with one of my mechanical 
friends, I found that the expression “standard passenger 
car” had an entirely different meaning for him than for 
me. To him it meant cars all exactly alike, with dull, un- 
interesting exteriors and interiors; with standardized 
air conditioning, heating equipment and other appurten- 
ances providing doubtful comfort conditions either be- 
cause of reasons of economy or because standardization 
had prevented the inclusion of latest improvements. 
This was, ‘of course, entirely contrary to what I had in 
mind; standardized equipment must be the equal of the 
best in operation today in attractiveness to the traveling 
public and must never be so fixed as to preclude the 
introduction of improvements as they are developed and 
proved to be of value for increased passenger comfort 
or greater economy of operation. 


Why Are Cars Not Ordered? 


During the last year of World War II and the year, 
or year and a half, immediately following, a large num- 
ber of passenger cars were ordered by the railroads. 
In 1945 orders were placed for 2,993 units, part of 
which, however, were troop cars, and 1946 orders were 
placed for 1,247 units. During 1949 a total of only 138 
units were ordered, which is the smallest number for 
any year since 1942 when only 34 were ordered due to 
*This article constitutes the major part of an address presented before the 


Pacific Railway Club on April 13, 1950. 
{ Chief engineer, passenger-car department, American Car & Foundry Co. 
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Electric lockers, if “located similarly in all cars and equipment installed in 
the same relation,” reduce the difficulty of dealing with maintenance problems 


By Allen W. Clarket 


war restrictions. Why, then, did we have this about-face 
to the 1949 record of 138? Several possible answers 
to this question might be reviewed: 

a—The railroads now have all the new modern passen- 
ger-train cars they need. The last complete records of 
Class I railway passenger-train-car ownership I have are 
as of January 1, 1949. The age distribution is shown in 
the table. The total number of cars delivered during 1949 
was 970. Except for one of the war years when a large 
number of troop cars were produced, this the best record 
of any year since 1930. Yet 970 is less than 3 per 
cent of the total ownership and is hardly enough to make 
much of a change in the 1949 percentages, considering 
retirements and the fact that all cars are now one year 





PASSENGER-TRAIN CARS OF CLASS I RAILWAYS 
AS OF JANUARY 1, 1949, CLASSIFIED BY AGES 
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Standard floor plans need not interfere with complete flexibility for 
seats, floor coverings, upholstery, paint and trim, and decorations 





older. If a goodly number of the 15,931 cars over 30 years 
old were not retired, they certainly should have been. So 
we are safe in saying that about one half of the passenger- 
train cars operating today are more than 25 years old 
and only a little more than 11 per cent are less than 10 
years old. Certainly, from this standpoint no one could 
reasonably contend that more new modern cars are not 
being bought because they are not needed. 
b—Passenger travel has decreased. Based on passenger 
traffic revenue, as reported by most of the railroads, 
passenger travel has decreased, at least on the railroads. 
However, it is very generally accepted that total travel 
is increasing year by year. Of course, much of this travel 
goes to competitive agencies, including the bus lines, air 
lines, and the private automobiles. This is as it should 
be if the reasons are economically sound. Some forms 
of transportation are favored by subsidies and others 
by the use of taxes for the building and maintenance 
of highways, air ports, etc. Railroad passenger travel is, 
we are sure, considerably curtailed by the 15 per cent 
tax on rail and Pullman fares. Various means, including 
publicity by the railroads and by the American Railway 
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Car Institute, and direct appeals to legislators by indi- 
viduals and groups, are being used in an effort to secure 
equal treatment for all forms of transportation. What 
can be accomplished by such means is at the moment very 
uncertain and must be, at best, considered as a supple- 
mentary approach to the problem. Rather our efforts 
should be directed to securing for the railroads their 
fair share of this enormous passenger travel with the 
kind of equipment and services that will attract the cus- 
tomers in profitable numbers. This is going to be hard to 
do if the passenger has a 50-50 chance of riding in a car 
more than 25 years old. Some one will say “Why not? 
The old cars are good enough and just as safe as the 
newer ones.” That may be, but 25 years takes us back 
to 1925. At that time cars were built without air-condi- 
tioning and the coaches had walkover seats. Some of the 
cars built 15 to 20 years ago have been modernized with 
good results, but such expense hardly seems justified for 
the 19,000 cars which are over 25 years old and which 
have certainly been overtaken by obsolescence and bur- 
dened with excessive maintenance costs. No, it does not 
appear that new modern passenger equipment buying 
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has been curtailed because total amount of travel by 
people generally has decreased. 

c—The cost of new cars is too high. We must admit 
at once that this is certainly true. But we are not going 
to admit that it is the car builder’s fault, nor are we 
going to say “That’s just too bad. Materials cost so 
much, labor costs so much, the car builder should have at 
least a small profit to pay a dividenud for the use of the 
stockholders’ money. Nothing can be done about it.” 

It may be that new equipment costs are not too high 
when it is considered that customers are drawn to the 
railroads by modern, comfortable, attractive new cars, 
whereas they are driven away by the old obsolescent 
equipment which has also become a cost burden from the 
standpoint of repairs. However, as previously admitted, 
costs are too high and should be brought down to the 
extent possible so as to permit the railroad to obtain 
some net return and to carry on a continuing program of 
equipment replacement. 


How Reduce Costs? 


We think the greatest possibility of reduction in cost 
of passenger-train cars lies in the direction of some 
measure of standardization. Over the years the A.A.R. 
has accomplished much in the standardization of freight 
cars and parts largely because of the necessities of inter- 
change.. This incentive, of course, does not apply so 
strongly for passenger-train cars, but is on the increase 
with “name” trains in many instances operating over 
several roads and also with the increasing railroad owner- 
ship and interchange of sleeping cars. It will probably 
be some time, however, before interchange forces stand- 
ardization through A.A.R. rules and standards. 

The lack of standardization in the passenger-car build- 
ing program since the war has produced a nightmarish 
situation for the engineering and production personnel 
of the car builders that has been little short of appalling, 
and I speak from personal experience. The wide variety 
in interior arrangements, decorative schemes, specialties 
and the multitudinous variety of details involved in 
water systems, electric lighting, air conditioning and 
heating, kitchen arrangements, beds, seats, etc., has 
almost reached the point of absurdity. i 

Take our St. Charles plant for example. Since the war 
we have had 98 lots of passenger cars for a total of 460 
units, or an average of 4.7 cars per lot; 18 lots with a 
total of 106 cars are still to be delivered. The largest lot 
was for 20 cars and there were 18 orders for one car 
only. Nineteen railroads are included in the list with 22 
types according to standard A.A.R. classifications. In- 
cluded in this program were eight major types of framing 
WR 4 with numerous minor variations of each of 

ese: 

1—Carbon steel with welded frame and riveted sheets. 

2—Low-alloy high-tensile steel with spot-welded sheets. 

3—Low-alloy high-tensile steel with riveted sheets. 
4—Low-alloy high-tensile steel with stainless-steel 

_ fluted exterior. 

°—Low-alloy high-tensile steel with riveted aluminum 

sheets. 

6—Aluminum framing with riveted aluminum sheets. 

7—Aluminum framing with fluted anodized aluminum 

exterior. . 

8—Steel underframe with aluminum ‘superstructure 
and sheathing. 

: If you think the making of some 500 to 2,500 drawings 

or each of these lots and the issuing of 500 to 1,000 
Tequisition sheets per lot did not involve one or two 
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headaches, then think of the work involved in making 
changes required by some of the railroads during the 
progress of the engineering work and sometimes after 
construction was well advanced, and I am sure you will 
feel slightly dizzy.. And the above is the work of only 
one car plant. A survey of all the builders of passenger 
cars for the postwar period shows 3,781 cars ordered of 
316 basically different types from 424 different floor 
plans. I doubt if any other manufacturing industry with 
equal volume of business ever faced such a highly “cus- 
tomized” program. It is certainly not surprising that 
costs have been high when it is realized that quantity 
purchases of materials have been impossible and ‘organi- 
zation of labor forces and provisions of jigs and fixtures 
have, of necessity, been geared to the small lots of cars. 

The tremendous amount of engineering work involved 
because of the wide variation in designs has, in many 
cases, been the bottle-neck of production. Experienced 
personnel in the numbers necessary to produce drawings 
and requisitions as rapidly as needed to match possible 
shop schedules have never been available, making it 
necessary to train recruits from other fields of 
engineering. 


What Does the Public Want? 


During the period immediately following World War 
II when considerable publicity was being given to the 
cars being ordered by the railroads, this letter appeared 
in the “Letters to the Editor” column of the New York 
Herald Tribune: 

“The railroads, through questionnaires, are trying to 
determine what the people want postwar trains to be like. 
One gets the impression they are planning a circus on 
wheels, with radios blaring, snack bars everywhere, 
children darting about on roller. coasters, movies, a 
library and smoking and drinking all over! Bedlam, 
in short. 

“Some one ought to tell the railroads that what we 
travelers want is simply safe, comfortable, inexpensive 
transportation. That’s all. Seats designed by a furniture 
man and not by a railroad engineer. Good food. Com- 
fortable foot rests on long journeys, instead of metal 
bars; clean cars; toilets that flush; a place to put baggage 
and luggage out of the way; good air conditioning; 
polite and intelligent service. In short, a perfection of 
existing facilities.” 


Standardization Limitations 


It is not to be expected that railroad passenger cars 
can be standardized 100 per cent in all details, or that 
the number of designs can be reduced to only three or 
four types. A certain amount of variation is just inherent 
in the business. For example, more than one type of 
coach must be considered to meet the requirements of 
short trips with high traffic density and for the long over- 
night trips. Within these limitations, however, a very 
considerable amount of standardization is possible, in- 
cluding complete cars of certain generally used types and 
interchangeable parts and units for such types as cannot 
completely follow a standard design. 

In considering variations from standard designs, care 
must be exercised to make sure that departures are neces- 
sary and that any advantages, real or fancied, are of suffi- 
cient importance in bringing in additional revenue or in 
‘savings in operating cost to justify the additional cost 
and production delays involved. For example, we cannot 
understand why diner kitchens for serving 36 to 48 pas- 
sengers must have entirely different kitchen dimensions 
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Why must diner kitchens for serving 36 to 48 passengers 
have different dimensions and arrangements on each railroad? 


and detail and arrangement of fixtures on each railroad 
for whom we have built this type of equipment. 

Any standards adopted must, of course, be subject to 
change as new designs are developed and as new mate- 
rials become available. No standard should be made so 
inflexible and permanent as to prevent improvement. 


A.R.C.I. Committee Goes to Work 


In June, 1948, W. T. Faricy, president of the A.A.R., 
received a letter from the chief executive of one of the 
larger railroads which read: 

“Recently, in receiving bids for a number of pas- 
senger cars jointly with some other railroads, it was 
necessary for all the bids to be declined because of the 
great advance in price, as well as the extremely high price. 

“It has been suggested that the A.A.R., through its 
Mechanical Division, probably ought to recommend a 
standard passenger car and several types of sleeping cars, 
in order to obtain a lower cost. 

“There is so much individuality in this question of 
passenger cars, I don’t know whether the suggestion is a 
feasible one or not, but I am referring it to you for 
your consideration.” 

This problem was referred to the Mechanical Division 
of the A.A.R. and to the American Railway Car Insti- 
tute. The latter called on its Committee on Passanger 
Cars for its recommendations. This committee consists 
of F. L. Murphy (chairman), chief engineer, Pullman- 
Standard Car Manufacturing Company; R. Furrer, vice- 
president, engineering and research, American Car & 
Foundry Co.; Gen. G. M. Barnes, vice-president, Budd 
Company, and W. F. Kamman, Jr., chief engineer, St. 
Louis Car Company. The first meeting was held on 
July 27, 1948. At this meeting and at subsequent meet- 
ings assistants of the committee members also aided in 
the detail work. The wholehearted co-operation of the 
representatives of the four car builders was evident from 
this first meeting and all decisions have been made 
unanimously. 

A review of the situation disclosed some degree of 
standardization already established: 

1—An overall length of 85 ft. over coupler pulling 
faces was being generally used. 
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2—The A.A.R. cross-section contour for passenger cars 
was adopted as standard in 1940. 

3—The A.A.R. construction specification was ad- 
vanced to standard in 1945 and is generally accepted by 
railroads and car builders as representing the minimum 
for strength requirements. 

4—A standard baggage-car floor plan and specifica- 
tion, A.A.R. Circular DV-1175, was adopted as revised 
June 25, 1948. 

5—Battery-box dimensions and some details were 
adopted as standard in 1945. 

6—Tightlock couplers, wheels, axles, and some other 
details are covered by well-established A.A.R. standards 
and specifications. 


What the Committee Has Accomplished 


The A.R.C.I. committee decided to attack, first, floor 
plans for miscellaneous passenger-train cars, including 
baggage, baggage and mail, baggage-dormitory, coaches, 
parlor cars, diners and observation-lounge cars. After 
several meetings a set of plans was agreed upon as 
acceptable to the four builders. These, assembled in 
booklet form, included seven basic designs which, with 
some variations and combinations, comprise a total of 
seventeen floor plans. I quote from the foreword in the 
book of proposed standard plans: 

“These floor plans are based upon a careful study of 
all similar cars built in recent years and have been 
adjusted to conform to varying traffic requirements 
throughout the country. While maximum economy has 
been a primary consideration, it is believed that all recent 
developments which have met with general acceptance 
have been included or improved upon and that the pro- 
posed cars are more than equal to the best cars on the 
roads today. 

“In addition to permitting more economical construc- 
tion, these plans have been designed to simplify and 
facilitate maintenance and to minimize stock parts. 

“Some of the more outstanding features of the plans 
are as follows: 

“1—All cars, particularly coaches, have washroom and 
toilet facilities above existing standards. Luggage lockers 
and adequate miscéllaneous locker space have been pro- 
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vided in every instance. These modern trends have been 
recognized even though a slight increase in passenger 
capacity might have been possible in one or two in- 
stances if less consideration had been given the overall 
picture. 

“Window areas have been increased beyond even 
the most recent developments. Glass sizes have been 
standardized, and the number of sizes reduced to a 
minimum. Seat arrangements have been carefully ad- 
justed to conform to the window spacings. 

“3__Flectrical lockers are sufficiently large to take 
care of any and all equipment that might be installed in 
them, and accessibility for maintenance is excellent. 
Additionally, being located similarly in all cars, equip- 
ment can always be installed in the same relation, re- 
ducing the difficulty in locating maintenance problems. 

“4——Complete flexibility is provided for seats, floor 
coverings, upholstery, paint and trim, decorations, and all 
other fittings which do not involve the besic design. 

“Degree of luxuriousness and the individuality of the 
car, in consequence, can readily be adjusted to reflect 
the wishes of the ordering railroad. 

“These floor plans are not complete in every detail. 
They do, however, outline seat spacings, room sizes, 
room arrangements, window spacings, locker locations, 
and all main features. Individual builders may vary 
some dimensions or details to suit their construction 
and practices, but so far as the public is concerned, the 
accommodations in each type of car would be the same 
regardless of the builder.” 

This report was submitted by S. M. Felton, president 
of the A.R.C.I., to Mr. Faricy in April, 1949. It was 
immediately referred to the A.A.R. Mechanical Division 
committee on minimum specifications for passenger 
equipment cars. A joint meeting between the A.A.R. 
committee and the A.R.C.I. committee was held on June 
1, 1949. The comments of the A.A.R. committee mem- 
bers have now all been received and tabulated for further 
discussion and final decisions at another joint meeting.* 
In the meantime, a committee representing the Oper- 
ating-Transportation Division of the A.A.R. has been 





*In its report at the annual meeting of the Mechanical Division held at Chicago 
June 26-28, 1950, the General Committee stated that “this project is rapidly 
nearing completion and will be submitted to the member roads for approval 
within a very short time.” 
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requested to study these plans and to co-operate with the 
Mechanical Division committee. It is sincerely hoped 
that these efforts will soon result in the adoption of these 
plans by the A.A.R. as standard, with such modifications 
as may be agreed upon. 

composite clearance outline has also been _sub- 
mitted to the A.A.R. by the A.R.C.1. committee. Uncer- 
tainty as regards tunnel clearances has always been a 
source of great difficulty. It is hoped that the outline 
submitted will be acceptable to all railroads so that 


’ standard designs suitable for interchange may be de- 


veloped with certainty. 


Futher Steps in View 


At a later date the A.R.C.I. committee proposes to 
submit standard sleeping-car plans of several types for 
consideration. This subject has been purposely delayed 
to permit the full development of passenger reaction 
to the many varied arrangements which have been built 
since the war. And this is a subject which really needs a 
going over. At last count there have been in the postwar 
group of sleepers at least 22 different types based on the 
number of drawing rooms, compartments, bedrooms, 
roomettes and open sections included in the plans. Dif- 
ferences existed in the floor plans for almost every lot of 
each of these basic types as to the detail arrangement, 
location of the rooms, lockers, porter’s accommodation, 
toilet arrangements, etc. 

At the present time the subject of specialty designs and 
application conditions is being actively developed. The 
A.R.C.1. committee does not propose to recommend 
specific devices of particular manufacturers as standard. 
It does propose to set up standard application dimen- 
sions and size limitations. Consultations with the manu- 
facturers is bringing out a willingness on the part of prac- 
tically all of them to agree to changes necessary to meet 
the proposed standard conditions to the end that any 
make of specialty desired or specified by a railroad com- 
pany may be used without any change in the standard 
supporting members or connections. 

No individual can do this job alone. If everyone 
connected with the industry, including railroad, car 
builder and specialty manufacturer, does his part, a very 
substantial contribution can be made toward improve- 
ment in the railroad passenger travel situation. 
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Some Ways T’o Reduce Hot Boxes 


Eight specific recommendations are advanced based on 
data accumulated during 25 years of study and service 


I: MAY surprise many to know that railroad cars as a 
whole are operating 99.95 per cent free of hot boxes. The 
figures are based on hot boxes per month averaged over 
a year’s period. The elimination of the .05 per cent 
failures may seem a difficult if not impossible task but 
even this small percentage represents an average of 8,000 
car setouts a month, and perhaps three times that num- 
ber in some hot months. President Metzman of the New 
York Central has aptly described hot boxes as the 
“scourge of railroading.” 

When analyzing means of preventing hot boxes, the 
major remedy is found to be a well-planned and executed 
method of inspection. Inspection costs will be increased, 
but the total cost to inspect and repair the equipment 
should be less than that now expended for repairs after 
cars are set out on account of hot boxes. In other words, 
it should cost less to remove the cause than make re- 
pairs after the hot box has occurred. Additional bene- 
fits, of course, should be reflected by increased revenue 
from improved service and better satisfied customers. 

There are 1,902,265 railroad-owned cars and 263,747 
private line cars in operation. A continual wearing out 
and damaging of journal box parts makes it necessary 
that defects be found and corrected before causing fail- 
ures and train delays. 


53,300 Potential Hot Journals 


It is hard to realize that approximately 53,300 journals 
are at this moment operating, undetected, at higher than 
normal running temperatures. These are in addition to 


* Journal Box Servicing Corporation, Chicago. 
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potential failures located and corrected daily by ordinary 
inspection methods, and represent .33 per cent of the 
total journals in service. The 53,300 may not all fail at 
once, but could run several days before failure. If these 
boxes were carefully examined for the cause of excessive 
temperature, the results would show roughly: 29,092 
bearings with defects developed in service; 13,538 with 
excessive foreign matter such as lint, commodity dust, 
snow, water, etc., which had collected between the bear- 
ing and journal; 6,503 defective journals; 3,743 with 
no defect within the journal box, but heating due to 
improper load distribution or defective car construction 
or condition; 318 with journal packing too wet to wick 
or filter the oil; 106 with insufficient oil 

This breakdown of causes was made by means of vari- 
ous yard checks, using organized thermal inspection 
crews to locate the potential failures before they occurred. 

Abnormal bearing temperatures are responsible for the 
excessive number of hot boxes during hot weather. Dur- 
ing cold weather, the same conditions may be present, 
but because of the cool air circulating around journals 
carrying off the excess heat, the bearings do not always 
reach the failing temperature, which is the melting point 
of the bearing lining. 

These defects cannot be detected by the ordinary in- 
spection methods given cars at most terminals. They can 
be detected only by opening the lids and feeling journal 
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ESSENTIAL STEPS TO BE TAKEN 


(1) Change truck design to prevent the unseating of journal 
bearings when cars are coupled at excessive speeds or 
when brakes are applied. 

(2) Equip all cars with clasp brakes to prevent bearings from 
unseating on emergency application. This item can be 
eliminated if No. 1 is corrected.) 

(3) Take positive action to limit the speed of coupling cars 
in switching and freight classification yards to two miles 
an hour. 

(4) Provide thermal inspection of incoming trains to detect 
boxes with minor defects before trouble develops. 

(5) Keep competent thermal inspectors on duty in sufficient 
numbers to give thorough attention to all cars. 

(6) Reduce the time for periodical repacking, with its in- 
spection of journal-box parts, to a maximum of 12 
months. 

(7) Provide a minimum viscosity index of 75 on new car oils. 

(8) Enforce the provision that all journal-box packing used 
on cars in interchange fully meets A.A.R. specifications. 











ends with a bare hand immediately on arrival of trains 
in yards. Placing a hand on journal boxes will not reveal 
the trouble, as the boxes are not yet hot enough but are 
on their way to give trouble if not discovered. 

Almost every train of 100 cars has from one to six 
such boxes operating at higher than normal tempera- 
tures, but not yet hot enough to attract attention. They 
are potentional failures, but will continue to run until 
failure overtakes them, unless they reach a repair track 
for repacking and bearing inspection in the meantime. 
The hot weather months reap a harvest of these over- 
ripe ones, causing criticism from top railroad officials, 
magazine articles on causes of hot boxes, and much 
scratching of heads by mechanical officers for explana- 
tions satisfactory to their superiors. Frequently the oil 
or waste is blamed and manufacturers criticized unjustly. 

A most interesting article in the December 24, 1949, 
issue of Railway Age, tells of 42,000,000 miles without 
a hot box on a fleet of cars. This is outstanding and is 
indicative of what can be accomplished. As pointed out, 
however, the cars were of 100,000-lb. capacity, carrying 
an average of about 25,000 lb.; were not operated in 
interchange; had full size journals; were not humped; 
had — draft gears, and received “closer attention 
than the average car.” That these cars were given pre- 
ferred attention is borne out by the improved record as 
compared to that of the first 73,000,000 miles which pro- 
duced nine hot boxes. From this experience some im- 
proved technique was evidently developed to produce the 
better record. If this same kind of interest and service 
could be given all cars, the results would be comparable. 

Reducing the load per square inch of bearing area by 
using larger bearings and journals does not appear to be 
the solution to improving the record. The over-all good 
performance of 99.95 per cent of journals is convincing 
evidence that the bearing size is approximately correct, 
and that undiscovered defects caused by wear and tear 
are responsible for the failures. Moreover, thousands of 
individual boxes and many individual cars are making as 
good a record, and doing it while carrying four to five 
times the load. One railroad has a record of four years’ 
operating a fast merchandise train without a hot-box 
delay, equivalent to 47,000,000 car miles. 

Roughly, there are two million cars operating in the 
country with 16,000,000 boxes, most of which must be 
examined carefully every day and defects corrected be- 
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fore the cars leave terminals if they are to operate with- 
out failure. It can be done if the interest is equal to it. 


Basic Causes of Defects 


Truck Design—Through the years, much improvement 
has been noted in the strengthening of car parts, such as 
sills, underframes, draft gears, couplers, etc. The in- 
creased shock received from humping, switching, and 
emergency braking, has made such improvements im- 
perative. Nothing has been done, however, to relieve the 
journal bearings of the shock and battering received 
under the same conditions. 

The main cause of bearing defects is directly related 
to truck design, which makes little provision for stopping 
the forward movement of axles at the instant of car-to- 
car impact or brake application. The axle travels in the 
box far enough to allow the journal to roll out of the 
bearing. To do this it must lift the car, forcing the 
journal diagonally into the packing and causing its dis- 
placement. While the bearing is lifted, lint or thread 
clinging to the journal finds its way under the bearing. 
As the bearing returns to its proper seat, the damage has 
begun and the box made ready for trouble on the line. 
Not infrequently a mass of packing is pushed under the 
lifted bearing during yard-switching. As a result, the 
waste manufacturer may be condemned for having short 
ends in the packing waste, yet the same thing would 
happen if every thread were a yard long. 

The unseating of the bearing caused by damaging 
blows affects the hearing internally and externally, and 
increases the radius of the bore, thus preventing the use 
of full bearing area. If car designers will improve truck 
design to meet this condition, a major step will be taken 
to STOP HOT BOXES. 

Rough Handling—Sharing with inadequate truck de- 
sign as a contributary cause of hot boxes is the rough 
handling cars receive in switching. In a recent publica- 
tion in Railway Age, President Barriger of the Monon 
brought out the need for improvement. His article dealt 
principally with damage to freight, but rough handling 
is also a serious cause of hot boxes. He pointed out that 
cars should be coupled at not over two miles an hour, 
and that if coupled at speeds greater than four miles an 
hour, such impact then comes under the heading of 
collision. If cars are coupled at two miles an hour, the 
movement of the axle will not be so serious, but when 
coupled at excessive speeds, with the axle loose in the 
box, the entire journal-box assembly receives serious 
pounding. Frequently the fillet of the journal is dam- 
aged against the partition of the dust-guard groove, and 
the sides of the journal boxes are bent by internal blows 
from the journal collar. Cases have been noted where 
the bearing was completely displaced, landing under the 
journal and leaving the wedge to replace it on top of 
the journal. Rough handling, therefore, is plain de- 
structiveness to equipment, as well as lading, and should 
be discontinued. 

Wet and Dirty Packing—Another serious cause of trou- 
ble is water and dirt in the packing. Such conditions may 
be principally attributed to flood water covering the oil 
boxes, sifting of snow and dust, and allowing cars to 
run over the date limit for repacking. In addition, there 
exists the occasional flagrant violation of restenciling 
cars without actually doing the repacking or inspection 
work. Fortunately this practice occurs infrequently, but 
one such case is too many. 

Clean oil and clean waste are essential to good lubrica- 
tion. Much progress has been made in this respect. The 
situation in this regard, however, was not improved in 
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1942 when the time for periodic repacking and inspec- 
tion of journal boxes and contained parts was increased 
from 12 to 15 months, while at the same time the mile- 
age per car per month was about doubled. Some roads 
repack system cars with packing that cannot be used on 


foreign cars because it does not meet A.A.R. specifica- 
tions, yet the same system cars travel country-wide, caus- 
ing trouble and delay. The existing specifications are 
very liberal, and every railroad should at least meet 
their requirements. 


Everything Depends on Inspection 


To effect maximum improvement in car journal opera- 
tion, everything depends on an extraordinary inspection 
system. To discover the 53,300 slightly overheated jour- 
nals which are presently being overlooked, requires that 
the eight boxes of every moving car be inspected at 
least once each day. This inspection must be so carefully 
executed that none of the 53,300 defective boxes will 
escape detection and on-the-spot correction. Trouble shoot- 
ers in automotive, airplane, and Diesel engine work are 
more thoroughly trained and experienced than mechanics 
who make the repairs. The industries referred to find 
such procedure highly satisfactory. It may be expedient 
for the railroads to benefit similarly by enlisting lubrica- 
tion specialists to train car inspectors and oilers in the 
proper technique concerning elimination of defects. Oil- 
ers and inspectors for the most part may be expected to 
carry out their assignments efficiently if properly trained, 
informed and permitted sufficient time to do their work. 

Thermal Inspection—The best known method of dis- 
covering these slightly over-heated boxes is that of thermal 
inspection. Inspectors must be available on arrival of 
trains, and immediately perform the inspection by opening 
lids and placing the bare hand on the journal, marking 
with chalk those that show overheating, and jacking the 
cars to find the cause. Generally, but a few minutes are re- 
quired if facilities are conveniently arranged; otherwise, 
cars should be set not on an adjacent track for correction 
and forwarding in a later train. Obviously, it is impor- 
tant to supply. an adequate force of trained inspectors 





to make sure the thermal inspection is properly made. 
When cars have not moved far enough to warm the 
journals, more careful inspection is required using all 
means of detecting defects. 

The breakdown of causes of trouble concerning the 
53,300 boxes was determined and verified from actual 
thermal inspections on one large railroad. If all roads 
started this careful inspection at once, most of these 
53,300 dangerously defective boxes would be corrected 
within two or three days. Thereafter the number located 
would be small, but the most vigilant inspection would 
be necessary to maintain best performance. 

As to the ordinary inspection given by most railroads, 
many are making an honest effort to keep the journal 
boxes and contained parts in good condition, free from 
defects that cause hot boxes; others pay little or no at- 
tention to this feature. Improvements can be made by 
co-ordination of efforts through the A.A.R. In most re- 
spects, A.A.R. specifications and standard practices are 
sufficient to obtain good performance. It is exceedingly 
important, however, that all owners and operators give 
their complete cooperation in maintaining better than 
minimum standards. 

The reports of the A.A.R. Committee on Lubrication 
of Cars and Locomotives, concerning “Hot Boxes—Cause 
and Prevention,” Circulars DV—1064 and DV—1191, 
are very commendable. 

The Car Department Officers Association as well is 
deserving of commendation for the recommenadtions of- 
fered September 19, 1949, by their Committee on Analy- 
sis of Train Yard Operation to Improve Performance. 


Car Oil 


Viscosity Index—Most car oil purchased by the rail- 
roads is generally satisfactory for good performance 
except in cases of extremely hot or cold weather. To meet 
these extremes, the need is for an oil that will not break 
down in lubrication during the hotest weather and still 
be able to avoid rolling of packing in boxes in extremely 
cold weather. The spread of this temperature range is 
measured by the viscosity index of the oil. The higher 





Left: Waste pulled under a journal bearing hot at each end—Center: How the bearing metal flows when a standard 
bearing is applied to an undersize journal—Right: A spread lining caused by journal movement toward the side of the box 
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the viscosity index, the wider the range between these 
two critical points. Viscosity index should not be con- 
fused with the pour point of an oil. Some oils with a 
below-zero pour point may have a low viscosity index, 
and would cause trouble in extremely hot or cold weather. 

It is doubtful if many hot boxes are caused from poor 
quality oil or from lack of sufficient oil in the box, though 
such excuses are often given. More failures are caused 
by too much oil which floods the journal, carrying with 
it lint and dirt which have not been filtered through the 
mass of waste. The lubrication ability of the oil now 
used far exceeds the demands of journal lubrication ex- 
cept as pointed out on viscosity index. 


Cut-Back Oil—If it is necessary to use cut-back oil, 
the regular oil should be reduced with blending oil of 
high viscosity index, low pour point, and not less than 
300 deg. F. flash point. All railroads should share in 
an effort to improve the oil by buying, when necessary, 
oil of high viscosity index. All oil going into boxes should 
meet specifications. 


Journal Bearings 


It is evident from many years of service that cap 
bearings on axles are the simplest of all load-carrying 
bearings. They are the easiest to inspect, repair or renew, 
the least expensive to lubricate and maintain, and by far 
the most economical in original cost. 

The lowering of journal-bearing standards in the design 
of the “emergency bearing” during the war, apparently 
has been partially responsible for a decided increase in 
hot-box train delays, which has not been completely 
overcome to date. 

The recess in the back of the journal bearings may be 
conducive to increased failures, because it further weakens 
the shell of the bearing which previously was subject 
to distortion from the shock of braking and switching. 
The recess also appears to effect the concentration of 
weight on the collar and fillet which are the hardest 
areas to lubricate. 

The narrowing of the bearing width between the lugs 
in the journal box has allowed the sides of the bearing 
to take more severe shock and bruising during humping 
and switching, as well as during brake applications on 
single-brake equipment. 


Bearing Trimmers Remove Spread Lining—New jour- 
nal bearings are made with greater radii than new 
journals; therefore, a still greater difference in radius 
exists when applying a new bearing to a journal turned 
down to the limit dimension. To reach compatible radial 
surfaces, the bearing lining must necessarily mold itself 
in service. During this seating period, excess babbitt 
spreads over the edge of the bearing, interfering with the 
oil circulation. Foreign matter and lint are trapped at the 
bearing edge, preventing passage of an oil film between 
the journal and the bearing surfaces. Portable journal- 
bearing trimming machines are used on many repair 
tracks to remove this over-run lining that causes so many 
journals to operate at excessive temperatures. Following 
thorough inspection, hammer testing and trimming, the 
bearing is reapplied to the journal from which it was re- 
moved and from where it had seated itself in service. 


Rebroaching—Rebroaching babbitt-lined bearings to 
the original radius for application as new bearings is not 
the best practice for the principal reason that babbitt 
having once shaped itself to a journal, received pound- 
ing and impacting, undergoes a work-hardening some- 





* See Series A No. 9. Technical publication of the International Tin Research 
and Development Council. 
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times as high as 48 per cent." Though properly re- 
broached, the fact remains that the babbitt lining has 
become hardened through service, and in most cases will 
not lend itself to reseating. 

Tolerances on bearing and journal lengths are exces- 
sive for best performance, and in some extreme cases a 
short bearing and a long journal at the same box loca- 
8% will cause considerable flange cutting on the opposite 
wheel. 


Journal Box, Wedge and Journal 


The journal wedge and top of the journal box should 
have radii maintained to a lower limit of wear than the 
present A.A.R. limitations, as these are prescribed as 
maximum wear allowable and not necessarily a working 
standard. 

The journal boxes with ribs cast within are a great 
improvement over many of the old boxes in service. The 
rib is an asset in holding the journal packing in place 
and in giving the box packer a marker for use as a guide 
in packing. Many square-bottom boxes in service also 
help to hold the journal packing in proper position. 

There is no doubt that deflector strips give exceptional 
results in keeping water, snow, and dirt from entering 
the journal boxes regardless of the fit of the lid. 

Journals are finished by roller burnishing, a method 
which has given satisfaction in the past, but because of 
the lack of a geometrically perfect surface, some time is 
required in service before the finish of the journal and 
the bearing become well fitted to each other. Unques- 
tionably, the main cause of new journal failures may be 
attributed to this imperfect surface. In addition, the per- 
missible tolerance of journals, diametrically and axially, 
is conducive to poor bearing fits. However, if careful at- 
tention is given during the break-in period, while the 
bearing and journal are becoming adjusted to one an- 
other, they will still give excellent performance. 

If the journal position in the bearing could be con- 
fined to a maximum movement of 4, in., most of the 
waste grabs and distorted bearings could be eliminated 
and major progress would thereby have been made in 
the stopping of hot boxes. Thermal cracks, directly re- 
lated to hot journals. would be dispensed with, as well as 
the necessity of concern over intergranular penetration of 
copper. It is common knowledge that copper penetration 
into the journals makes an axle very dangerous to use in 
service as it is likely to break off while cold, causing 
expensive derailments. Journals that have been subject to 
high temperature in the presence of the molten copper of 
the bearing, should not be returned to transportation 
service. 


Journal Packing Waste 


Journal waste is blamed for many failures where it is 
not at fault. It has only two purposes: a filter medium 
and a capillary transfer medium. Both cotton and wool 
threads or a mixture of these in any proportion have 
these qualities. The inclusion of solids, such as rayon, 
nylon, sisal, etc., lower the efficiency of fibrous materials 
and actually act as bleeders, decreasing both the filtering 
and capillarity in relation to the percentage of such 
materials. 

The best performance can be obtained from clean un- 
treated cotton or wool or a mixture of the two. The waste 
should be checked more closely than ever before because 
so many types of synthetic threads and chemically treated 
fibers are becoming a part of the waste supply. Some of 


(Continued on page 515) 
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Special equipment simplifies the job of handling wheels 





The Lackawanna’s Diesel Shop at 
Scranton, Pa. 


Arrer a thorough survey had been made to deter- 
mine the operating and economic advantages of the 
replacement of steam by Diesel-electric road motive 
power, the Delaware, Lackawanna & Western inaugurated 
Diesel road service in May, 1945, after having had since 
1926 experience with Diesel power in switching service. 
The first road power was for road freight service and 
consisted of twenty 1,350 hp. Electro-Motive units, twelve 
of which were used as head-end power to make up three- 
unit 4,050 hp. locomotives and the remaining eight, of 
a different gear ratio, were used as two-unit 2,700 hp. 
pushers. These latter locomotives are used to assist 
trains over the heavy-grade territory east and west out 
of Scranton, Pa., and east of Groveland, N. Y., where 
the grades range from approximately 8 to 20 miles in 
length and with gradients of from 1.2 to 1.73 per cent. 
The immediate results of the Diesel operation indicated 
the potential savings due to high availability, reduced 
manpower for maintenance and servicing and the ability 
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to substitute modern and less expensive facilities for 
inspection, servicing and maintenance than had been 
required for steam power. 

During the first year of Diesel operation it was found 
possible to retire 47 steam locomotives of the heavy 
Mikado type and subsequently additional Diesel locomo- 
tives were added to the fleet for both road freight and 
passenger service which permitted the retirement of a 
substantial number of steam units in addition to those 
previously mentioned. At the present time the fleet of 
Diesel-electric road locomotives on the Lackawanna con- 
sists of 60 freight units and 15 passenger units and the 
retirement of steam power from 1945 to this year totals 
117 locomotives—16 passenger and 101 freight. 

As soon as the wo freight power went into service in 
1945, it became obvious, from the satisfactory results 
obtained, that further expansion of the Diesel opera- 
tions were in prospect and the Lackawanna immediately 
took steps to provide modern facilities for servicing and 
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maintenance. The original Diesel service shop was built at 
Scranton, Pa., in 1945 and consisted of a five-track 
layout with two platform-type inspection and assembly 
tracks about 170 ft. long, space for engine overhaul, parts 
reconditioning, electrical work, stores and office space. 
Since then additions have been made to the building in 
the form of two additional platform-type tracks (with 
space for a future third track), additional shop space 
for electrical work, engine overhaul and parts recon- 
ditioning. 

The original shop was described in detail in articles 
appearing in the Railway Age for November 23, 1946, 
and in the May and August, 1946, issues of Railway 
Mechanical Engineer. 


Method of Handling Power 


Diesel units in freight and passenger service are 
scheduled into the shop on a mileage basis. Daily re- 
ports are made to the chief clerk at Scranton. Shops from 
the various terminals over the system showing the total 
locomotive mileage as recorded on the speed recorder 
on the locomotive. When a locomotive has run out its 
mileage, the transportattion department is so notified 
and they hold the locomotive out of service on arrival 
at Scranton. 

The locomotive is then serviced and sent to the Diesel 
shop for routine inspection. The inspections are made in 
accordance with work reports previously made by a 
clerk using an EMD slide-rule chart. A number of items 
other than those which appear on the slide-rule chart are 
also on this report. Such items are I.C.C. inspections, 
truck changes on account of wheels nearing the wear 
limits, tightening down of power assemblies installed in 
the engines the previous two trips, oil changes recom- 
mended by the laboratory as a result of analysis, and new 
specialties or equipment to be installed on the locomotive 
as improvements. 

The slide-rule chart was made up with the primary 
purpose of scheduling maintenance on the locomotives so 
that it would be evenly distributed through the inspec- 
tion periods and so that at no one inspection period 
would there be any excessive amount of work, making 
it necessary to hold the units out of service more than 
the nine or ten hours that they are usually in for the 


inspection. 
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The exception to this is the periods at which the 
engine and unit overhauls are scheduled at approxi- 
mately 180,000 miles (the axact mileage depends on, the 
fuel consumption rate per mile for the various classes of 
locomotives). At one test (No. 36) the unit is held out of 
service and all the power assemblies (heads, liners, pis- 
tons, connecting rods, etc.), oil cooler, fuel pump, and 
any subassemblies that may be worn or leaking oil 
through the various joints are removed. The engine is 
then thoroughly cleaned and reconditioned assemblies are 
reinstalled. To facilitate this work, the roof hatch is 
removed. 

Before the engine is opened up to remove the power 
assemblies, the electrical men blow out the main gen- 
erator, auxiliary generator, resistor boxes and electrical 
cabinets, after which the equipment is either washed or 
wiped down with a solvent. The cables and equipment 
are inspected, repaired and repainted with insulating 
paint. All hose connections are renewed, the unit is re- 
unit is repainted as needed, and trucks are replaced if 
needed. 

The unit is then load tested and, if all temperatures, 
pressures, and the horsepower output are satisfactory, 
the unit is returned to service. 

With this system the unit is then expected to perform 
as a new unit with a minimum of maintenance until the 
next overhaul period. This maintenance method has 
proved satisfactory and has materially reduced the out- 
of-service time for such items as water leaks, broken 
valves, broken rings, lube oil dilution, and bearing 
troubles. It also has helped in the problems of keeping 
the engines free of oil leaks. 

It also has the advantage in that the mechanics re- 
building the engines become expert in their work and 
difficulties due to improperly applied bearings, power 
assemblies and the adjustment of the various parts of 
the engine are almost entirely eliminated. Further, the 
thorough cleaning of the engine and its component parts 
prior to reassembly eliminates the possibility of scoring 
of bearings or parts due to dirt. 

This same procedure of overhaul is repeated at 360,000 
and 540,000 miles, with the exception that additional 
inspections of equipment are made at 360,000 miles and 
the main bearings are renewed at this time. At 720,000 
miles the unit is stripped and the engine, generators, con- 
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MACHINE TOOLS AND SHOP EQU 


Parts Reconpitioninc Room 

3 ft. by 6 ft. by 18-in. cylinder head stands 
Cylinder head polishing flexible shaft grinder 
Buffing and polishing lathe with dust collector 
ZA-12 Zy-Glo Magnaflux 

Honing fixture (cylinder liners) 

40-ton hydraulic press 

Valve grinder and valve rack 

24-in. verticaldrill press 

Cylinder head reconditioning stand 

KC-3 portable Magnaflux 

1,000-Ib. jib crane, 17-ft. radius 

16-ft. radius, 1,000-lb. jib crane 

14-ft. radius, 1,000-lb. jib cranes 

10-ft. radius, 750-lb. jib crane 


Parts Creaninc Room 

Four 32-in. sq. compartment air filter cleaning tanks. Drain trays located on 
outlet end of tanks 

Bin-type draining ovens for flat type filters. (Engine room) 

Draining ovens for cylindrical type filters. (Engine) Ovens located on top of 
bin-type draining ovens. 

Michiana filter element cleaning tank 

Michiana filter element storage box 

Three 6-in. I-beam, 1,000-lb. hoists 

Four transfer trucks 

3-ft. by 6-ft. engine parts cleaning tank 

4-ft. by 6-ft. 4%-in. cleaning tanks, cylinder liners 
and pistons 

4-ft. 8-in. sq. rinse booth 


Execrricians’ Room 
5KW motor generator set, Under bench 






























































IPMENT IN SCRANTON DIESEL SHOP 


Am Braxe anno Macuine Room 

AB and 4C test racks 

18-in. diameter by 2%4-in. face. double Bridgeport floor grinder 
18-in. by 8-ft. engine lathe 

34-in. by 12-in. by 20-in. range milling machine, 12-in. swing 
24-in. crank shaper 

1,000-lb. crane 


Truck Repams 

Four stands for traction motor, wheel and axle assemblies 

Electric winch 

Pipe bench 

Arbor press he 
Brake rigging rack 

20-ton electric crane 

Three-ton electric crane, floor operated 

Load tester, Portable 

18-ft. radius jib crane 


On Track PLatrorms 

Piston and rod assembly carts 

Demineralizing plant : 

8-ft. diameter by 26-ft. storage tank 

Motor generator set, portable, H.V.W. interpole type, Frame No. 60, 750a, 6v, 
375a, 15v, s.w. 

Two 4,000-lb. floor operated, pendant, electric cranes 







































































































































































































Stack switch tester 
4-ft. 8-in. e7 a. 7¥ Too! Beard ~ 
9-ft. radius, 1,000-lb. jib cr ' 
Drill press, Delta No. 17-205. * ee Racks File | & | 
Black & Decker No. 85, 10-in. diameter wheels, .double- Shower o |= £ 
dust collector, bench type grinder = & Office 
Portable Hy-Pot testing machine e) Wash #4 £ 
+ 
Of stands . = 
S Desk 7 
- File 
en Rack perk Case Desk| |] 
5 = Books 
Pte * Ee es es eR cd ae a 
An enlarged drawing of the parts recon- & lols | 
ditioning and cleaning departments, the |e Be | 1000 Lb.c 
electricians room, machine shop and offices 5 C rs + | of Lb. Crane 
ao eoee " 
— se: (els t iexe0" Milling 24" Crank 
. ' Buti © 3 a Eng. Lathe Machine Shaper 
; “Rack* ench Magna ‘o> ft. 
| -~ 4 —>><Locker Magnatiux Locker 2 Oo 
: Extra Buffing ~~ Grinder «= | GP 
i ff Bench z Space Locker al 
I & - asain een ae | See 
iW Bench/ cS Desk| |] | 
| swore T ench Re! t . ' 
| S RS Ss (| Lockers cx Fl ; - Parts? 
oe gy Drill Press Grinder eokindt Hy-Pot 
I, Q ce 
, ih Rs p ce Electricians Room 
[| | Bene ser” g 
ln ‘ & Stack  SKW MG Set | _ a 
Running Repair Carts Switch under Bench £ e 
Bench for Cyl. Assemb! sd Tester Bench rs) a 
Inj. Test itioni © F rs 
| 12 ms Parts Reconditioning Room § Clean. 1000 Lb. Hols 
, By - 6 I Beam 
«| " _| Clean. |_| Rinse] Clean. He on Is 
2 Ds Cabinet Tank Booth} Tank | | {UUURAARAVUUUNAANEIUNLY 
. E Racks 
122 - Transfer Trucks Desk| |] 
; 
| ig One Bee 
: e | ifs 3.80 LIL . 
| Oo st Wome \£s 5 Peston eee ee teenie crt i oe ME rc eee re gale 1 © 
i 2 5 vat b= : H : ” » a 
Ea Nes \8S oe BC bee oraaetae 3 § % 
> =x =e ———— o = 
Z 5,5 Parts Cleaning Room pa aie mee 
2 “ib ¢ Mich, Filter Element —- i Cf | ‘ 
= 0 i Drain Tray; peerage Rox = 
: -- Ey 
Mich. Filter A x ye . 
. Head Element Air Filter Cledn, Draining 1000 Lb. Hoist 
Stand << Clean. Tank Tanks Ovens 6 I Beam Desk []] 
| a} SS aS 
| 


ie 















Drain. Tray7 























RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 
































SEPTEMBER, 1950 





Electric Shop 








1 














_—_____— Steam Generator 
Stedm Jenny ‘ Repairs jhoad Tester 
i ee 7 


Cd 7000 Lb 7 


t 
ie aad ait « ' 
; _| <-[4'|~ > Tow Truck ——! y at Lift Door Se . 
——— . ya hain/Operated 
Engine Overhaut in te — 21,22 —al 


wf na —_ ! : Wheel & Axle Assembly Storage = 

Store Room Store Room 00 Traction Motor 9K | [ ES | 
s\s) a) ] 
hs —- Stands | Stor® 1g LW +178 4-186 | Nae Has & 
z° ‘= Truck Storage 
—-—47 iI 

Wood Ramp = | 
& Platform Wash Room | : f Ste. 


Ramp Down t— —— 


-—-—-—» 




















+ ---333 





























| 















































RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


Truck Assembly, 
v 








tap 


——Ponky 











k-——-—-50'0" 








L_} e—}- my oe 


























' Over 
fr . ES SAVH°“ 3s RMR» 

















1 
| 
i 
j 


Drop Pit 1. Concrete Beam & Slab 


Machine Shop O coc fl 130" Platform : pe Partieg WC 1 
¥ S SS 


vi 

me +f Concrete Beam & Slab 
biistiditalin tates nee Piston & Rod 1y4spict ‘orm Benineraliing eee eee 
Parts - — 4 
Reconditioning ' SSS w0 Oo ~zoyy 


Room ; Concrete Beam & Slab / — ab 


. : “ = pas mmc -_——-=* xe) 
Motor Gen. Oil Tanks SSS RA aarSss gg x + 


36"Ventilators 1 4 Concrete Beam &Slab  \ 


































































































































































































S '140xi60"Lift Doors 
L Motorized 


900---—------=4 























Chain Operated 




















The arrangement of the Lackawanna Diesel-electric locomotive repair shop as 
it is today. The original shop, built in 1946, has been expanded by the addition 
of two more tracks, with provision for a third through track, the enlargement 
of the parts reconditioning shops and outdoor wash and inspection platforms 
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Machine tools and shop equipment in the electrical shop 


Motor Repatr Foor 

30-in. by 12-ft. engine lathe 

Traction motor armature removing machine 

Main generator stand 

Hydraulic pinion puller, Portable. Also, two 
induction heaters for removing 15-tooth 
and 19-tooth pinions 

Four traction motor armature carts 

40-ton hydraulic press 

Four traction motor armature stands 

7,000-lb. capacity high-lift tow truck 

Pinion heater 


tactors, motors, speed increasers, etc., are torn down 
and then rebuilt. 


Maintenance Methods 


The inspection and testing of Diesel-electric locomo- 
tives conforms, in general principle, to maintenance 
recommendations set up by the manufacturers of the 
locomotives. While the principles of the generation and 
control of electrical energy and its control for delivery 
to traction motors is not new or unfamiliar, the Diesel- 
electric locomotive presents a variety of new problems 
connected with operation, servicing and maintenance that 
are widely different from those with which the shop per- 
sonnel have dealt in the past. The operating employees 
familiarize themselves with the various protective de- 
vices and trouble shooting problems. Alarms that indicate 
high engine and water temperatures, low oil pressure, oil, 
dilution, “no a.c. voltage” alarms, precautions during 
operation, etc., are highly important “musts” that must 
be dealt with. 

In addition to the above servicing, personnel must 
check fuel and lubricating oils, water, air compressors, 
car body details, cab fittings, truck details (especially 
lubrication), sand supply and distribution. Maintenance 
personnel, on the basis of inspection and operating re- 
ports, mileage accumulated, etc., take care of any this 
work quickly to restore units to service with a mini- 
mum of delay. This, of course, has no connection with 
the periodical inspection and maintenance requirements 
of the 1.C.C. Bureau of Locomotive Inspection relating 
to running gear, air appliances, brake rigging, wheels, 
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Armature baking oven 
Impregnating tanks 
Vacuum pump 


MISCELLANEOUS 

2-ft. 6-in. by 9-ft. buffing bench 

Paint booth 

Cleaning booth 

Cleaning tank 

7-ft. by 15-ft. caustic tank 

8-ft. radius, 2-ton jib cranes 

9.ft. radius, 500-lb. jib crane 

60-ton traveling crane, 47 ft. 11°%/10-in. 
span—center bay. 


journals, draft gear couplers and safety appliances. 

A typical example is a unit that has accumulated its 
allotted mileage on the maintenance schedule calling for a 
general overhaul, or a minor failure of rods, liners or 
pistons. Inspection starts with the removal of the first 
piece stripped under the supervision of an assistant fore- 
man. Any unusual condition that may have developed is 
immediately noted on the work report form that is at- 
tached to the outside of the locomotive cab so that em- 
ployees on other shifts will be thoroughly familiar with 
the work that has been or must be done. 

Mobile assembly carts or stands are used for each com- 
meer of piston assemblies. These carts are of the ball- 

aring hand-drawn type with matching slots for se- 
curing each piston unit in a complete set of sixteen. 
These carts are taken to the cleaning room where they 
are chemically degreased and cleaned. The cleaning room 
is completely equipped with tanks and dryers adapted to 
the specific parts to be cleaned. Each vat is plainly 
numbered properly to identify the purpose and nature 
of the solution it contains. An index of all the vats in 
the —e is posted conspicuously so that attend- 
ants will thoroughly familiar with all phases of 
cleaning. Two rows of cleaning vats, wash racks, rinsing 
booths are served by overhead electric mono-rail hoists 
equipped with steel baskets for parts handling. These are 
on opposite sides of the cleaning room with ample work 
space between for the ingress and egress of the trucks 
that handle the parts. These trucks are the semi-pallet 
type with detachable handles that may be used on any 
truck. Each truck is covered with heavy Masonite to pre- 


SEPTEMBER, 1950 





ia an Mn an Mi an i. a a a an 


r 












vent the damage to important parts. Special cleaning, 
rinsing and drying equipment is used for air filters, 
compressor and crankcase breathers. 

A special drip rack truck with an inclined rack is 
used to hold 24 Michiana filters after removing them 
from the units on the ramp. This incline allows the 
residue to be held on a drip pan underneath the rack and 
avoids messing up the floor. Cylinder liners are returned 
to the room and steamed with high-velocity steam jets to 
remove any grit that may have remained after honing. 

With the exception of exhaust valves all engine parts 
are completely wire brushed and buffed before any re- 
storative maintenance is done. This makes the inspection 
easy and sure and augments the magnetic particle testing. 
While magnetic particle testing may not catch all the 
defects this method does an effective job of weeding out 
potential failures and allowing maximum service life to 
parts. This inspection is being extended to include vital 
parts in the piston and rod assemblies, particular em- 
phasis being placed on fork rod baskets; fork and blade 
rods, piston pin carriers, piston pins and pistons. 

The buffing of component parts is accomplished with 
one unit—a portable high-speed flexible shaft buffer. In 
the case of cylinder heads, a special stand allows the head 
to be rotated by the centrifugal force of the buffing 
wheel leaving the operator free to manipulate the brush 
into the recesses of the part. A rigid double-spindle heavy 
duty buffer is in the group for the smaller parts. 

The cylinder head reconditioning stand is of the roll- 
over type adapted to valve grinding and head assembly. 
A 24-in. heavy duty motor driven vertical drill has been 
adapted for valve seat restoration. This machine is fitted 
with a jig to accommodate the inverted head, and a 
special cutter has been developed for seat reconditioning 
which uses a valve steam mandrel as a pilot and operates 
at 60 i enabling the operator to note exactly what 
the condition of the seat may be at any moment during 

€ operation. A rotating dial indicator is used con- 
stantly to check rotundity of the seat. 

motor driven valve facing machine with wheel con- 
tour restorer is in the group for exhaust valve work. 

As may be seen from the shop arrangement drawing 
two jib cranes of special design, one mounted on each 
side of a central column, serve this area of the parts 
reconditioning room. Each of these cranes, of 16- and 
in radius respectively, is equipped with a 1-ton 
electric hoist to facilitate the handling of heads, liners 
and complete assemblies. 

“4 storage rack to accommodate 24 finished head assem- 

les is used in this shop department from which heads 
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Special rack trucks are used for head and liner assemblies 


may be taken from either side of the rack. The use of 
this rack indicates, at a glance, the number of heads that 
may be available. 

In the same department there is a cylinder liner recon- 
ditioning platform with ridge reaming and honing devices 
as well as facilities for determining liner wear and out- 
of-round conditions. Sizes are checked, marked and sorted 
for further use. 

Loading stands, usually about 15 in. from the floor, 
- used throughout the shop to keep materials off the 

oor. 
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Truck overhaul is facilitated by upside-down handling 


Here a traction motor assembly is being installed 


A fixture developed for compressing truck springs A close-up of the traction job shown above 
makes the job of spring replacement a simple one showing the special fixtures for handling assemblies 
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In this area there are inspection and work benches 
for connecting rods, bearings, pistons, piston pins previ- 
ously mentioned. During the complete process of re- 
moval, disassembly, cleaning, reworking, rigid inspec- 
tion is maintained at all times. 

In addition to routine inspection of compression ring 
groove wear, piston surface conditions, rigid inspections 
are made for vertical and circumferential cracks. A 
magnetizing device has been developed by the railroad 
to improve magnetic particle inspection. Up to this time 
the hollow cylinder has not adapted itself to important 
transverse magnetization and the new device will mag- 
netize the two opposite axes thereby augmenting the 
Magnaglow. Fork and blade rods are given dry Magna- 
flux inspection after buffing. 

Especially designed “donut” coils have been developed 
to magnetize fork rod baskets for Magnaflux inspection 
since the shape is so irregular. These coils are being used 
with satisfactory results. After the rods have been in- 
spected a more thorough inspection is made of basket 
cap. screws, threaded holes, serrations and also for nicks 
and burrs. Partial reassembly has to be made for enlarged 
bore checking. An angle surface plate with a vee block 
carrier for the pin and a dial indicator is provided to 
-check rod alignment. Limit gages of the plug type are 
used for checking piston and liner wear. 

Details making up the component parts of the cylinder 
head assembly such as rocker arms, rocker shafts, valve 
bridges, hydraulic lash adjusters, etc., after being re- 
turned from the cleaning room are disassembled and 
checked for excessive wear or damage and replaced when 
necessary. Oil channels are cleaned with meticulous care 
and precautions are taken to keep all assemblies to 
prevent dust or line from settling on them. ° 

Cylinder test valves are checked for leaks and reground 
when necessary. Injectors are thoroughly cleaned, new 
filters installed and spray tip holes opened up. An injec- 
tion device forces high-pressure oil through the nozzles 
to detect fuel delivery into the Pyrex glass vessel. 


Cleaning Practices 


Large parts such as crank cases, oil pans, etc., are 
cleaned by immersing in a large tank 8 ft. by 20 ft. by 
10 ft. deep containing a solution of Wyandotte No. 307 
and No. 11 cleaner. The concentration of the solution 
is 12 oz. of No. 307 per gallon and 4 oz. of No. 11 per 
gallon. Smaller engine parts such as heads, pistons, liners, 
rods, etc., are immersed in a solution of Oakite No. 19 
having a concentration of 7 oz. per gallon. Rocker arms, 
wrist pins, etc., are cleaned in Oakite No. 9 and LTB oil 
in a 20 per cent solution. 


Cylinder Head Assembly 


After the heads are buffed they are inspected for cracks 
and damaged sealing surfaces. Stud holes are cleaned 
with a stiff wire brush and the test valve threads are 
cleaned with a 14-in. standard pipe tap. If a crack is 
found in a cylinder head it is scrapped and if the sealing 
surfaces are slightly damaged they are reconditioned by 
taking a slight cut in accordance with service recommen- 
dations, 

Valve guides are reamed, checked for galling and wear 
and replaced if necessary. A 40-ton Manley hydraulic 
press is used for removing and installing guides. In the 
reconditioning of seats, a pilot is inserted in the guide 
and the inside and outside of the seat is reamed to con- 
form to standards. The seat is then restored to service 
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condition by grinding with a high-speed grinder. The 
seat is checked with a dial indicator and held to a 
tolerance of .001 in. Following the cleaning and buffing 
of exhaust valves they are inspected for evidence of 
galling or scuffing on the stem after which they are 
checked by Zyglo. If the valves pass inspection, they 
are refaced on a Sioux No. 663 refacing machine. 

Rocker arms are completely disassembled and bushings, 
cam followers, shaft, etc., are inspected for damage or 
wear. Valve bridges and lash adjusters are completely 
disassembled and inspected for wear or damage. The 
small parts of the lash adjuster are cleaned in a Stod- 
dard solvent and any gummy deposits on the parts are 
removed by cleaning in alcohol. After all parts have 
been cleaned and inspected, the bridges and adjusters 
are reassembled, the lash adjuster tested and when the 
valve bridge is completed, the assembly is ready for 
service. It is then placed in a special carrier. Defective 
cylinder test valves are reconditioned by reaming the 
valve seat in the body and grinding the seat surface. 
Damaged threads on the end of the valve body are re- 
paired by welding and rethreading. 

Before the cylinder head is removed from the recondi- 
tioning fixture, it is fitted with new or reconditioned 
valves, spring assemblies, spring retainers and locks. It 
is then placed in a special storage rack. 


Connecting Rods 


After connecting rods and baskets have been thoroughly 
cleaned and buffed, they are inspected visually for licks, 
burrs, cracks, etc., and if no damage is observed they 
are Magnafluxed. When this operation has been com- 
pleted, the cap screws are inspected and the tapped holes 
in the fork rod are cleaned with a 5-in., 18-thread tap. 
The basket is then bolted to the fork rod and tightened 
to the proper torque valve. The bore of the rod is checked 
with inside micrometers and the measurements recorded 
together with the serial number of the rod. The blade 
is checked by means of a mandrel of proper diameter, 
coated with Prussion blue and brought to a high polish 
on a cloth buffing wheel. Both the blade and fork rods 
are checked for straightness by means of a dial indicator, 
surface plate and vee blocks. 

The piston pin and bushing are inspected for evidence 
of scoring or over-heeting, given dimension checks and 
replaced if necessary. 


Connecting Rod Bearings 


Connecting rod bearings are cleaned in Oakite No. 9 
and LTB (long-time-burning) oil and given a dimensional 
check. Before measurements are taken, the bearing is 
polished by the use of No. 00 steel wool and solvent. The 
bearing is then placed in the fork rod and the basket with 
which it is to be used and the basket cap screws are 
tightened to the proper torque valve. The bearing bore is 
then measured with an inside micrometer and the meas- 
urements recorded. The upper bearing shell step thick- 
ness is checked by using a straight edge and feeler gage. 

Pistons are carefully buffed, inspected for cracks: or 
damage and the diameter measured and recorded. Then 
the ring-land clearance is determined and if it is excessive, 
the ring groove is enlarged and '4o-in. oversize rings 
are installed. 


Cylinder Liners and Assemblies 


After the cylinder liners have been thoroughly cleaned 
and the sealing surfaces carefully buffed with a wire 
wheel, inspection is made for cracks, scoring and other 
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at the left and 


defects. The bore is then measured with a Standard 
gauge. This type gauge is used because it shortens the 
inspection time. The measurements are recorded together 
with serial number. If the liner meets the builder’s service 
specifications, the ridge at the top of the liner is removed 


and the entire bore honed. Liners which do not meet the ° 


requirements are returned to the builder for reboring 
.060 in. oversize. 

When an engine is undergoing major overhaul, the 
cylinder assemblies are removed and installed as a unit. 
Therefore, heads, liners, rods, pistons, etc., which are to 
be installed in a “major overhaul engine” are assembled 
as a unit in the reconditioning room. The liner is placed 
in a special assembly stand and the piston and rod are 
inserted. The head assembly is then applied and tightened 
to the proper torque value. 


Blowers, Injectors and Water Pumps 


When a blower is disassembled, the parts are cleaned 
by means of a trichlorethylene vapor degreaser after 
which parts are inspected and replaced if necessary. The 
blower is then reassembled and all clearances and back- 
lash are kept within the service specifications. The meas- 
urements are recorded with the serial number of the 
blower. 

When injectors are removed from an engine, they 
are placed in a special container to guard against dirt and 
damage. The injector parts are cleaned in Stoddard sol- 
vent, the filters replaced, check is made for rack binding 
and the assembled unit given a rountine “pop” test to 
insure that a proper spray pattern is being delivered and 
that the ball check valve is seating properly. Defective 
injectors are returned to the manufacturer for recondi- 
tioning. 

Water pumps are completely disassembled and cleaned 
and all parts inspected for wear and damage. Shaft 
seals are replaced at the time of overhaul. Facilities are 
not available in this shop for making a head capacity 


test. od. 
" 


Maintenance in Yard and Shop 


Certain routine operations on all road power and 
Scranton switching power having to do with progressive 
inspection and maintenance are performed either at the 
platforms just outside the shop or on the platform-type 
service tracks in the shop. 

Road power maintenance is determined by fuel oil 
consumption and yard power is handled on a monthly 
basis. Turn-around and trip maintenance is handled at 
a service track adjacent to the Diesel shop area. 


When road locomotive units are due for maintenance 
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Three views of the shop exterior—the new part of the shop is shown 
a close-up of the wash racks is at the right 





they are stopped at the wash rack outside the Diesel 
service shop. Trucks, fuel tanks, pilots and all of the 
under parts of the car body are thoroughly washed and 
cleaned. While this is being done, machinists inspect the 
top decks of the Diesel engines together with such engine 
parts and accessories as manifolds, injectors (to see 
that they fired), pressure and temperature gauges, gear 
train housings, pumps, governors and oil separators (for. 
leaks); air boxes are checked for drainage and the 
general condition of the locomotive and its engine are 
checked at idling speed. 

Electricians check cooling fans, shutters, auxiliary 
generator voltages, condition of equipment in electrical 
control cabinets and also check and adjust engine speeds 
if necessary. 

The air man checks the condition of ringers, horns, 
«windshield wipers, train signal equipment, brake equip- 
ment, p. c. switch, air compressor pressure controls, 
seals and safety features. 

The pipe man inspects fire extinguisher equipment and 
seals, cooling system, pipe hose and radiators, and blows 
out and cleans the radiators if necessary. On a passenger 
unit, a dummy coupling is applied to the steam line and 
steam generators are fired and checked, as is also the 
steam train line. 

After the trucks and running gear are washed and 
clean running tests are made and the locomotive is 
moved into the service shop where machinists make crank 
case inspection, connecting rod and bearing inspection, 
P-pipe, air box, piston ring, water and oil leak inspection. 

Viscosity gauge readings and oil samples are taken 
for laboratory analysis and a magnet is run through the 
oil pan and strainer tanks to check for possible metal 
particles in the oil. If the accumulated mileage is such 
that the oil is due to be drained, the engine suction 
strainer tanks, and the lubricating oil filter bowl are 
wiped and cleaned. The lubricating oil filters, fuel oil 
filters and air filters are changed. 

If any heads, pistons or liners are to be removed be- 
cause they have run their allotted mileage or there are 
any head gaskets leaking, they are replaced at this time. 

Load test readings, nut tightening, engine control ad- 
justments such as injector timing, rack settings, lash 
adjusters and pilot valves are made if they are due on the 
progressive maintenance report. 

First, second and third tightening, and after-service 
tightening of new assemblies are also handled at this point 
of inspection and a general tightening of bolts and nuts 
over the entire engine is handled at this shop when due. 

The lubrication of pumps, couplings and the bearings 
of auxiliaries is handled in the service shop. 


(Continwed on page 515) 
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Masor improvements in electrical equipment which 
result in an increase in continuous tractive force from 
42,500 Ib. to 52,500 lb. for the same 65-mph gearing have 
been made to the 1,600 hp. road switcher recently an- 
nounced by the American Locomotive Company and 
General Electric Company. Dynamic braking is also 
now available on this type locomotive. 

Steam generators may be applied with capacity up to 
3,500 Ib. per hour with an 800-gal. water tank. When the 
water storage tank is not required a 1,400-gal. fuel oil 
tank may be used instead. 

The engine-generator assembly interchangeability be- 
tween the road-switcher and other road locomotives has 
been simplified by substituting direct gear drive for belt 
drive on the road-switcher auxiliary generators. 

The base weight of the 1,600-hp. all-purpose locomo- 
tive has been increased to 240,000 lb. and can be in- 
creased to 250,000 lb. as a modification. Uniform axle 
loading is maintained as fuel and water are consumed. 
The standard switching locomotive is equipped with 
schedule 6-SL air brakes with clasp brakes and shoes on 
all wheels of the four-wheel trucks. When six-wheel trucks 
are used single shoes are used on all wheels. 

The underframe is a steel weldment and the super- 
structure is of welded steel plate. The operating cab is be- 
tween the low hood covering the power plant and the 
hood provided for the steam generator. The hood in front 
of the cab covers the engine and other apparatus. The 
radiators are located in the forward end of that hood. 
The section of hood over engine and generators is re- 
movable. There is a bulkhead which isolates the genera- 
tor. Doors in the sides and roof of the hood provide ac- 
cess to equipment. 

e cab is of welded steel with controls on the right 
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side facing the engine hood and two seats on the left 
side of the cab. Doors are located in the right side of the 
rear wall and the left side of the front wall, as well as in 
the rear cab wall for access to the rear hood. 

The locomotive is powered by an Alco model 244 en- 
gine which is a vee-type 1,600-hp. unit having 12 cylin- 
ders of 9-in. bore and 1014-in. stroke and a full-load speed 
of 1,000 r.p.m. The engine is turbosupercharged. Engine 
starting is effected by using the main generator as a 
motor, with current supplied by storage battery. Gear- 
driven centrifugal pumps circulate water through engine, 
radiators and lubricating oil filters. Air flow through the 
radiators is controlled by modulated shutter control and 
by the variable speed of the radiator fan, which is driven 
by an eddy-current clutch. 

Engine lubrication is by means of a gear-driven pump 
with an oil reservoir in the engine base. In case of low oil 
pressure, the engine is stopped by automatic controls. 

The engine control stand at the left of the operator’s 
seat contains throttle, selector handle, reverser handle, 
air brake valves, and circuit-breaker type switches for 
generator field, fuel transfer pump and control circuits, 
headlight switches, light switches, air-brake gages, speed 
and transition indicator, load meter, and wheel slip indi- 
cating lamp, as well as signal lights for low oil pressure, 
high engine water temperature, and ground relays. 

The air brakes are schedule 6-SL on road-switchers and 
24-RL on road locomotives. Air is supplied by a two- 
stage, three-cylinder compressor direct driven by the main 
engine. The displacement at idling speed (350 r.p.m)_ is 
78.7 c.f.m. and at full engine speed (1,000 r.p.m.) it is 
225 c.f.m. Two main reservoirs, below the underframe, 
have a total capacity of 60,650 cu. in. 

The trucks on the switchers are four-wheel, with clasp 
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brakes and are of the swing-motion swivel type with 
pedestals. The axles have 614-in. by 12-in. journals and 
the rolled-steel wheels are 40 in. diameter. The motors 
are supported by the axles to which they are geared by 
spring nose suspensions on truck transoms. Plain steel 
side bearings and swivel-limiting devices are used. 

Where six-wheel trucks are used for road passenger 
service, they are of the swivel, swing-motion type, with 
cast-steel pedestals. The trucks are arranged for applica- 
tion of two motors per truck, one to each end axle. The 
frames of these trucks are spring supported on equalizers 
with coil and snubber springs between center and end 
axles. The journals are 64% in. by 12 in. There are two 
12-in. by 10-in. brake cylinders per truck. 

The regular locomotive eqipment consists of cab 
heaters, window wipers, warning signals, 12-in. bell with 
air ringer, fire extinguisher, sanders, sand boxes and ex- 
tension lights. 

The traction-motor gearing may be 68:15, 74:18 or 
65:18 with continuous tractive force ranging from 46,000 
Ib. to 58,000 Ib. and speeds of from 60 to 75 m.p.h. 

All electrical equipment is supplied by the General 
Electric Company. The main generator (Type GT-581) is 
directly connected to the Diesel engine. The exciter is 
mounted on the end of the main generator. Mounted on 
the main generator is an amplidyne machine designed for 
use with the power plant regulator. There is also an auxil- 
iary generator mounted on the end of the main generator 
which is gear-driven from the main generator shaft. It 
supplies power for battery charging, lighting and control 
circuits and operates at constant voltage under control of 
a regulator. - 

The traction motors are four-pole, d.c. machines de- 
signed for operation with full or shunted field. The 
manufacturer calls attention to the fact that the motor is 
almost self protecting, since in many cases it allows op- 
eration up to the point of locomotive wheel slip without 
entering the range of short-time restrictions. New in- 
sulating materials used in the motor have increased the 
continuous current rating from 900 to 1,085 amp. 





GENERAL CHARACTERISTICS OF ALCO-C.E. 
1,600-HP. ROAD-SWITCHER 


WN IONE oo ow vn cc ccccc cess caccedescscscgcccdecsionsesecaces RS-3 
lase—AAR designation ..............ccccccccecccccccccncccnccceeeeseeeeess B-B 
Track gage, fteim. ...........0cccece cece ee cececeecterececeesecceeseesetees 4-814 
Diesel engine—one, vee-type, 12 cylinders, turbosupercharged, hp. ........-- 1,600 
Height (maximum), ft.-in. ..........-0- cece cece eee e teen ee ee ee eeeeenecees 14-51% 
Width (maximum), ft.-in. .............cccccccecec eee cecceceeeceeerecccees 10-04% 
Length (inside knuckles), ft.-in. ...........0-ee cece erence cence eee eeeees 55-11% 
Tractive force, continuous, 65:18 gearing, Ib. ............-.eeeeeeee cree 46,000 
Tractive force, continuous, 74:18 gearing, lb. ...........-..+eeeeeeeeeeees 52,500 
Wheel base: 

Each. truck (rigid), ft.-im. .............cccccccccccccncccccccccccccccccceces 9.4 
A. TRAD oo os xa cc 6c tess teccrcsceundtestbastewensedsedess 39-4 
Wheels, drivers—4 pairs, in., diameter ..........-..--eee eee eeeeeeeteeeeees 40 
Truck curvature: 

oR Se LCC TE Te TTT ee 21 
Minimum radius, locomotive alone, ft. ..........-..-s eee eeeeeeeeeeeeeeeees 150 
Weights: 

Ces Gilling wheels, Th. on. nc ccc ccc cccccccccvecescesedsccesscvccesovees 240,000 
Gg ccc ctcces nxtne cheer evecdeetensd edgcecsuewegeetees 240,000 
Supplies, Total capacity: 

pO OS EPP ECPECPTE TT rrr ee ee ee 200 

III Seog sccicccsasctivedcrcecreccesacnuncuccsqdeadessabeouneudes 800 

MOD COONS Weltak, GM. ovo. ccc sccccecccsccce tess tele caceeessdabusisensls 250 

TE on atic dues ceeee pusssueuggavasdweedaeweneds SeReneMeumtueneees 28 





The motors are supported by the axles to which they 
are geared and by spring nose suspensions from the truck 
transoms. Wheel and axle assemblies are removable with 
the motors. Forced ventilation is obtained through flexible 
connections between ducts in the underframe and the 
motor frames. 

The radiator fan, placed in an opening in the roof, is 
of the aphonic type, 60 in. in diameter of welded struc- 
ture, designed to operate efficiently with varying speeds. 
In the fan drive, there is an eddy-current clutch. This is 
placed between the engine and the right-angle drive gear 
box from which the vertical fan shaft is driven. Slip of 
the clutch is electrically controlled and is coordinated 
with the radiator shutter control. 

The power-plant regulating system modulates the Diesel 
engine loading by controlling fuel to the Diesel engine 
and adjusting generator demand. It holds constant any 
present engine speed by limiting engine torque and ad- 
justing generator demand to the ability of the engine to 
deliver power at any moment and for any set speed. 

Type P, single-end, single-unit control is used. Re- 

(Continued on page 515) 
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Design for a Small Shop 


A suggested layout for a Diesel servicing shop on a small 
road in which car repair work must also be taken care of 


W ums the railroads had few Diesel-electric locomo- 
tives, much of the overhaul work could be done by 
returning component parts to the builder to be replaced 
by a properly rebuilt part. 

As the number of Diesel-electric units has increased, 
it has been found that the unit replacement method of 
overhaul is economically unsound and repair shops can be 
built exclusively for Diesel-electric maintenance designed 
and equipped to handle all of the repair work on the 
railroad. 

The shop described here for a small road is designed to 
maintain and service all locomotives at one location and 
handle car repairs as well. This is not practical on rail- 
roads where the line extends over great distances but it 
has been found that, when possible, this consolidation of 
shop facilities may produce a higher level of maintenance 
and can avoid the duplication of facilities that are essen- 
tial at repair points. 

This complete maintenance method can be justified by 
experience. Particularly in the case of electrical equip- 
ment overhaul which has been an important item of 
expense and which require skills and tools that are not 
normal to steam locomotive maintenance requirements. 
There is no logical reason why these skills and equipment 
needs may not be developed and applied on most rail- 
roads which operate 25 or more units of Diesel-electric 
motive power. A lesser number of units may not justify 
the capital investment involved to provide proper facil- 
ities, though this will have to be determined on an 
individual basis under the conditions of each case and 
cannot be generalized. 

When it is possible, one type of locomotive should be 
made a standard for the shop and the shop equipment 
and training of personnel may be specialized to suit that 
one type. The spare parts inventory may be- maintained 
at a minimum and the interchangeability of component 

will enable a high locomotive availability to be 
produced by the shop. 

The service track for periodic inspections, fueling, 
lubrication and preventative maintenance is placed in the 
main shop adjacent to the engine overhaul section of the 
shop. 

Until recently Diesel-electric locomotives have to a 
great extent been maintained in existing shops provided 
for steam locomotive repairs and have not been equipped 
to handle certain types of maintenance, especially elec- 
trical equipment. These specialized repairs have been 
handled on a unit replacement basis with the loco- 
motive builders whereby worn-out or damaged equip- 
ment has been sent back to the builders plant for rebuild- 
ing at the expense of the railroad. 

As the replacement of steam locomotives has been 
accelerated, the unit replacement system has become 


expensive and slow and some of the larger roads are 
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planning facilities to care for a larger part of their own 
work, 


Service Track in Main Shop 


The service, inspection and periodic maintenance may 
be improved by having this work done on a service track 
in the main shop. All of the skills necessary to the opera- 
tion of the main shops will be readily available for 
emergency repairs that may arise, the complete shop 
equipment is at the disposal of the service crew and 
replacement parts are on hand in the main shop store- 
house. This will eliminate the necessity of make-shift 
repairs such as is often the case when servicing tracks 
are some distance from the main shops. 

The wheel, axle and truck overhauls may be done by 
the same facilities provided for the car maintenance by 
establishing the wheel and axle shop adjacent to the 
electrical repair shop so that as motors are removed 
from the truck for servicing the balance of the truck 
may be moved into the wheel and axle shop for over- 
haul by means of the same crane and table required to 
remove the truck from the locomotive and into the elec- 
tric shop. 

A common blacksmith, metal and pipe shop may be 
established at a centralized point to serve both the loco- 
motive and the car repair shop. The air brake work 
for both locomotives and cars can be consolidated. One 
power plant will serve for all shops. 

The service track, extending the length of the main 
shop, is of sufficient length to handle two complete road 
locomotives, of four units each, at one time or seven 
single-unit locomotives over the inspection pits. This 
track should have metering pumps for lubricating and 
fuel oil and with sufficient piping to provide six outlets 
for filling the locomotives. A water treatment plant with 
storage facilities for 2,000 gallons of treated water and 
outlets at convenient locations to fill locomotive radi- 
ators is necessary. This plant may also be used for 
drinking water. A small water and lubricating oil 
testing laboratory should be located at the service track 
to check the operating condition of the cooling and 
lubricating system of the engines as a maintenance guide 
and to anticipate conditions in the engine that may 
lead to a road failure. High-rate battery chargers should 
be provided to boost the locomotive starting batteries 
and to prolong the periods between battery overhauls. 

Siedeaiale air outlets should be located both over 
and under the floor level for cleaning purposes and 4 

rtable welding stand, small tools and several work 

ches are necessary along the service floor with small 
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tools and work benches under the floor. The underfloor 
space should be provided with several 50-ton jacks to 
assist in motor and truck repairs. 

A pressure lubricating system is necessary with out- 
lets at floor level and under the floor and an oil station 
under the floor for the servicing of journal boxes and 
repacking of the boxes is required. 

A portable motor-generator set should be available to 
test and check electrical instruments, relays, fuses, and 
brakes in the locomotive. This set can be used in other 
shop locations when not required at the service stand. 

A station near the exit end of the service track on the 
shop side will test the fuel injectors and governors for the 
entire shop but the location will make it convenient for 
checking the operation of this equipment in use on the 
locomotive with a minimum of delay. At the entrance end 
of the service track opposite the shop side the filter 
cleaning and maintenance point is placed to facilitate the 
changing of filters while the locomotive is being serviced 
and to remove this necessarily messy operation to a 
point that will not interfer with other shop operations. 

Several portable platforms to bridge the service track. 
at regular intervals, between locomotives in process and 
an electric or hydraulic elevator to connect the floor level 
with the underfloor work space are necessary for the 
transportation of material and tools. Ample lighting and 
electric outlet plugs are necessary over and under the 
floor and in the pit between the tracks. 

The pit between the tracks must be properly drained 
and facilities provided to collect oil or grease draining 
from under the locomotive. Platforms and spare brake 
shoes are also necessary in the pit. 

A portable unit to flush radiators and oil coolers is 
needed on the floor level and a second portable unit to 
collect used crankcase oil and to flush the crankcase 
and lubricating oil system is required. 

The tool and supply stock should include, in addition 
to necessary maintenance tools, a tachometer, pyrometer, 
megger, voltmeter and ammeter for inspection purposes. 

The sand drier and sanding station should be placed 
outside of the entrance end of the service track to avoid 
heating the shop from the drier and to keep the sand 
away from the shop area. The locomotive, upon leaving 
the washer, will be sanded, then moved into the shop for 

inspection and servicing. 


The Engine Maintenance Shop 


The heavy engine maintenance shop is placed next to 
the servicing track where the tools and equipment are 
available for any major maintenance work that may be 
found necessary during the inspection and servicing. 
Replacement of many of the locomotive components 
such as lubricating oil pumps, injectors, filters may be 
done without delaying the locomotive. 

Two repair stalls are available for stripping a loco- 
motive for major repairs in an emergency the two 
truck stalls may be used for this purpose, but for normal 
operation two stalls should be sufficient for servicing 
up to a total of 20 locomotives through regular heavy 
repairs during a four-year ‘cycle. This capacity can be 
materially increased, should it ever become necessary, 
through a complete shop unit replacement system, without 
further investment in shop equipment. 

The repair stalls and the service track are served by 
an overhead crane of 30-ton capacity which is sufficient 
for the removal of the complete engine and generator 
assembly from the locomotive and by extending this 
crane into the wheel shops the trucks may be moved 
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complete for overhaul. The extension through the main 
line side of the shop building to over a supply track 
will facilitate the movement of heavy supplies or equip- 
ment into the shop when it may become necessary. 

A work shop and work space plus pits are provided 
under the floor level of the repair stalls to allow com- 
plete repairs and overhaul of the equipment on the 
underside of the locomotive such as full tanks, center 
pins and plates, brake piping, electric conduits, brake 
reservoir and draft gear. Hydrostatic test equipment is 
placed at this location to test the air brake reservoirs. 

The area between the number one repair stall and the 
service track is designated as the engine test and assembly 
area. This location was chosen as that most convenient 
for reassembly of the engine to the locomotive and to 
keep the noise and heat that will be generated away from 
the general shop area. Engine test stands with the 
necessary equipment are placed here. The area between 
the number one and two repair stalls provides space for 
stripping the engine when it is removed from the loco- 
motive and at this point an outside cleaning vat is used 
for the heavy parts of the engine before they are re- 
leased for servicing. The space between the No. 2 repair 
stall and the first truck maintenance stall may be used 
for engine striping in an emergency. Engine cradles and 
heavy platforms are located here to assist in moving the 
large engine parts to the work space in the shop. 

A degreasing and cleaning station is provided near the 
end of the number one repair stall for the cleaning of 
the small engine parts such as pistons, heads, injectors, 
pumps before they are released for servicing. Near the’ 
end of the number two repair stall the heavy welding 
point is established with screen and work places. This 
is a convenient location to service both the electric and 
engine repair shops with welding service beyond the 
capacity and accuracy of the portable welding sets. 

The main floor of the engine repair shop is laid out 
with the heavy machine tools in the center in two lines 
with trucking space between the lines. The magnaflux 
inspection equipment is placed first to enable connecting 
rods, crankshafts, camshafts, etc., to be inspected for 
internal cracks or stresses before and after repairs. This 
“production line” contains the horizontal boring mill for 
servicing engine bases and A-frames, a universal grinder 
for crankshafts and camshafts, a vertical turret lathe for 
boxes, cylinder heads, etc., milling machines for key- 
ways, universal milling machines, heavy duty drill, crank 
shaper, 18-in. and 24-in. engine lathes and boring bars. 

The areas outside of the heavy machine space contain 
work benches on the service track side for overhaul of air 
compressors, radiator shutters and fans, blowers or super- 
chargers, pipe cutting and threading machine, portable 
grinders and buffers, pedestal grinder, portable welding 
equipment and necessary test equipment. 

The area adjacent to the electric shop is provided with 
a line of work benches and service machines such as 50- 
ton bushing press for connecting rods, etc., liner honer, 
light sensitive drill, micro-hone for bearing fits, valve 
grinder and facer, bench lathe, pedestal grinder, portable 
welding and brazing equipment, testing equipment and 
special tools for the overhaul of pistons, heads, con- 
necting rods, bearings, fuel racks, etc. 

At work places and machines where heavy parts will be 
handled jib cranes are provided and a lift truck and fork 
truck are necessary. 

At one end of the shop air conditioned rooms should 
be provided for the overhaul of delicate parts, one each 
for brake valves and gages, electrical instruments such as 
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EQUIPMENT NEEDED FOR DIESEL AND CAR REPAIR SHOPS 





APPROXIMATE 
Cost 
(DoLiars) 
SSE RARE SERRE ITE ee ee 7,000 
Magnaflux inspection for crank shafts (2) (108-in.).............. 7,000 
Horizontal boring milling and drilling machine................. 50,000 
Universal grinder for crank shafts............................. 40,000 
ne Sic w.e nesteewewcinesefeias 30,000 
No. 5 universal milling machine.............................. 20,000 
ee chon e a Newarsesteta veces 15,000 
Ns ae ds 6:50 0-0-6 Swie'ee's bs.94eh bes aed so 28,000 
ee oe cache «coe cle Ae Oi A odode Oy bs bs ee eae 10,000 
te OA. ad's higeicnte CA Talk Pha 0:8 wees 18,000 
\-in. to 2-in. pipe ERE eu SR: 2a? Se bat nly lar 2,500 
Motor-driven emees Or OAIIEE. 5. 5. 35-34 Bos ies ee Mle clo eae 900 
Nag a 5 Qe dhl ome chara 0. 4'p, our 6.0.4 re 60s 3,000 
en er eee ee ee 1,200 
Rc ES a I, Ee, ee Se 400 
NN GEL, sa cian ood obs cess eeelseeacetscese 500 
Re ea oii em a lbsadis Pa Beis bod 16.4 1,500 
300 amp. portable electric welding equipment.................. 900 
ei oie cecepeeesecshvevecesesvess 800 
Induction pinion heater.......... EE SOLAN IE ree ee 300 
Armature band stripping lathe, 24-in......................... 12,000 
500-ton press for removing armature shafts.................... 12,000 
cc occ bth se oe but tes ob keene 65,000 
50-in. winding and forming lathe..........................45: 8,000 
os oo ows caccce cscs sceseesecesebc 5,000 
ee EE OP, IN Ss oc coe w as cece vecsessecceee 18,000 
Metal spraying equipment (for mounting on lathe).............. 700 
30-in. engine lathe. ........,...-. 2 ese c cece cece eee eect eens 20,000 
Vacuum gy ay | 
ID ITI OEE ETE 9,000 
Baking oven, Electric _) 
Dynamic balancing machine, large..:..................0.-0005 7,400 
Dynamic balancing machine, small.........................+.- 2,250 
ee i. ka wins HeWdsssdadisererentccss GCRROO 
es naa pga Wels a ale sie sclv's's ovine wnee'sa « 30,000 
Axle centering machine......... rgb deo 66 ase neeinin neem melee 17,500 
End-drive axle lathe, for ome — RN cone there at cana dalla __ 
Magnaglow inspection equipment (axles).................... ; Y 
Axle I oe ania. 5 cg ca) po witb 0,0.0.910'9 oreioinine 23,000 
Journal trui: = lathe Mem NNNNE WRI, . ow once ce ccc cacecce 38,000 
500-ton w ks OO Pe 
es as nan socves tceekatas 8,000 
ES OS Se eee reer re 5,000 
Heavy forgingdhammer, 2,500-Ib... 2.2.2... ee eee 15,000 
EN Ee err ere 3,500 
ee MOINS oo etc cece ence semssonsveciens 1,000 
en 10's isso 6 5 86 = «3.00 9Wg Seis we eR es 400 
Ns sig ig cas seb eso eacs ccceetevdeseveesees 10,000 
es I CE GUNN. ccc ccc seciececeeepecsoces 12,000 
Ed. a. s sn pn b.60ier bs bree eseWeen oes 3,500 
ry a6 5c ovis wa cidic nlp G ews o 88S55 OR were 5,000 
aha 4. <icie nes Fibiaw eis orbs ve cee sees eeee 4,000 
Power. hack saw...........- 5,000 
Hand forging equipment 3,500 
ns do <n 605 oo c'neei sicssceesee ve vee 8,000 
5-ton electric hoist and crane truck. .... 2.2.2.6... 0.0.60 05-2 eee 10,000 
2.5-ton jib cranes with electric hoist (11), each................. 2,500 
Monorail for wheel shop... . . a eee 
500-Ib. capacity electric babbit pot...............-.--.-seeeees 
Portable I onc cn cccscsaeesccdesnccsness 





Pressure lubricating system..............+- 
Treating system for Diesel radiator water 


Water and lubricating oil testing laboratory..................-. 3,500 
Battery charger... .........-sseeeeeceeesereeee este eeeeeeees 2,500 
IN snc ans COR e ced eenescscrcricedercecsyecesces 1,800 
Two 500 c.f.m. air compressors =100-hp. motors.............--. 11,000 
Air receiver for compressors, 42-in. by 120-in..............-..-- 600 
High pressure steam generator... ..........00:5 eee ence eeeeee 2,000 





meters, enclosed relays, transition indicators, alarm 
indicators, and a shop for the-overhaul of governors, 
injectors, fuel, lubricating oil, water pumps and electro- 
pneumatic switches. There is space at-this end of the 
shop to install air compressors of sufficient capacity to 
supply all of the shops with compressed air. 


The Electric Shop 


In the engine repair shop, placed to be available to the 
electric repair shop is space for a tool room and tool 
stores wherein cutters, drills, etc., are maintained and 
stored. Special jigs and fixtures, micrometer gages, 
tachometers, arameters, etc., must also be stored here 
and maintained when possible. “A general, open stores 
space is provided at the end of the engine and electric 
shop to supply daily requirements of material such as 
gaskets, bearings and caps, miscellaneous nuts, bolts, re- 
paired small components, fuses, copper tubing, wire, 
nipples, couplings, etc. 
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Diagrammatic cross-section through work pits 


The electric shop area should be enclosed with a light 
wire screen or fence to prevent unauthorized persons 
from wandering among the high voltage equipment. 

The area at the shop end of the track pits is the motor 
and generator test area where the “hi-pot,” megger test 
and heavy motor-generator set for running tests are lo- 
cated. A floor level track is placed running from between 
the truck removal tracks, over the drop pit table and 
into the electric shop. At this point, in the shop, a 10-ton 
overhead crane is provided to strip the motors from the 
truck before repairs and to assemble after repairs. The 
initial dismantling and final assembly of the motors and 
generators is done at this point as tests must be made 
before repairs begin as well as when they are completed. 

The heavy machine tools are placed around the outer 
edges of the shop in the order of their use in the over- 
haul operation. An induction pinion heater is located 
for the removal of the motor pinions and roller bearings, 
a 24-in. armature band stripping lathe, 500-ton press for 
the removal of armature shafts then a magnetic flux test- 
ing station for shafts and-pinion inspection before and 
after servicing. The following lathes will be required: 
54-in. lathe for turning commutators: 50-in. winding and 
forming lathe; 24-in. armature banding lathe, induction 
soldering machine, commutator under-cutting machine 
and commutator stoning fixture. 

The space at the end of the shop contains a boring 
mill, 30-in. engine lathe, 5-ft. radial drill, metal spraying 
equipment, brazing equipment, overhead cranes at work 
spaces and frame positioners. This is to maintain frames 
and field coils of the motors and generators. 

The other side of the shop contains the equipment for 
varnishing and baking the armatures with first a vacuum 
impregnation, dipping vat, drain racks, baking oven, 
paint bench and finally a dynamic balancer. A clean- 
ing-paint station is located at the end of the truck removal 
tracks to service motors and generators before overhaul 
and after. 

The space between these two lines of heavy equipment 
is wide enough to allow lift trucks to operate and to 
locate work benches and light tools. The light equip- 
ment consists of storage racks for work in process and 
finished work, small electric oven, pedestal grinder, 50- 
ton arbor press, small armature winder, small dynamic 
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balancer, hand electric drills, reamers, and slotting tools, 
off hand grinders, portable electric welder, gas welding 
equipment, small lathe and the necessary small tools, 
jigs, fixtures and templates for the overhaul of small 
motors, exciters, voltage regulators, controllers and high 
and low voltage compartments with their circuit breakers, 
relays, magnet valves, contractors and wiring. 

A power lift truck or fork truck is necessary for the 
movement of bulky components and dollies or portable 
handling equipment are required to facilitate the shop 
transportation of motors and generators. 

The wheel and axle shop, next to the electric shop, 
is laid out to service wheels on one side of the shop and 
axles on the other. The first location serviced by the 
30-ton overhead crane used for the locomotive stripping, 
contains space for stripping and cleaning locomotive 
trucks, followed by the dismounting press which will 
remove the wheels from the axle and a wheel and axle 
lathe to turn wheels while still mounted. A monorail 
system through the center of the shop equipped with 
axle tongs and wheel handling hooks, will facilitate the 
movement of wheels and axles from one work space to 
the next without an overhead crane. 

On the wheel side of the shop is placed a boring mill, 
wheel lathe 50-in. (profile) and a wheel grinder. The 
axle side of the shop must have an axle centering ma- 
chine and axle turning lathe for locomotive axles, a Mag- 
nanaglo inspection machine followed by axle centering 
machine, axle turning and burnishing lathe and a journal 
truing lathe for car axles and finally at the end of the 
shop, a wheel mounting press. Hi-lift jacks are necessary 
to handle wheel and axle assemblies while jib cranes, 
one-ton, axle racks and wheel dollies are required to 
handle work in process. Gas and electric welding equip- 
ment is an essential at the truck stripping location and a 
lift or fork truck equipped to handle wheels or axles and 
complete assemblies is important. The finished wheel 
and axle storage space is outside of the wheel mounting 
location and provides space for about 350 pairs of 
wheels ready for use on the rip track. 


Heavy Car Repairs 


The heavy car repair shop is provided to rebuild 
wrecked cars and to eventually overhaul and rebuild 
cars worn through service. Most of the side and end 
sheet cutting, pipe threading and cutting and forge work 
will be done to order in the shop provided for that pur- 
pose. The heavy repair shop will be equipped with 
cranes, welding equipment and heavy handling equip- 
ment not available to the rip track. The work in this 
shop is not expected to be heavy except for wrecks. 

The rip tracks are expected to maintain the cars in 
all normal overhaul and repair work necessary in normal 
operation. The tracks are provided with twenty feet spac- 
ing between and concrete flooring all through for the 
use of lift trucks, portable cranes and dollies. The tracks 
proposed are sufficient to handle 22 cars at one time with 
ample space between the cars for work area. A supply 
track along side the shop is provided to allow the move- 
ment of heavy truck parts, wheels and axles and side 
sheets from the storage points to the cars under repair. 
This track can also admit the wreck crane if heavy lift- 
ing is required. Parts bins on the far side of the rip 
tracks are supplied with brasses, wedges, air brake hose, 
brake hangers, brake shoes, knuckles, springs, miscel- 
laneous nuts and bolts and other small parts in every 
day demand. The exit end of the rip track is the loca- 
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tion of an oil house where journal packing is made up 
and oil treated and tools are provided to properly pack 
the an boxes of all cars leaving the rip track. Be- 
yond the oil house a car painting shed is provided to 
assure all necessary parts of the car are properly covered 
with paint before the car returns to service. At this same 
end of the shop a small wood shop is located with a 
wood planer, band saw, rip saw, drill press and router 
to service the shops with any wood work that may be 
required and to do repairs to the interior of the loco- 
motive cabs, windows and seats. 

The blacksmith, metal, pipe shop is necessary to do 
heavy metal work that will be required on locomotives 
and cars such as frame repairs, side and end sheet cut- 
ting and forming, forging of brake rigging parts, steps, 
hand rails, truck bolsters, etc. 

This shop, because of the heat incident to its opera- 
tion, is separated from the main shop but centrally lo- 
cated to keep the transportation to any shop to a mini- 
mum. The foundry is located at this point. Concrete road- 
ways for the small shop power trucks connect these shops 
with the main shop and the rip track. 

The necessary heavy equipment for these shops in- 
clude a horizontal bulldozer, a light and a heavy forging 
hammer, shape cutting machine (gas), threading and 
pipe cutter to 2-in., metal cutting saw, 48-in. punch, 
4-ft. radial drill, drill press, annealing furnace, pe 
end pedestal grinder, grindstone, pipe bender, spring 
setter, hand forges complete, electric and gas welding 
equipment, machine hack saw, metal cleaning equipment 
(degreasing and sand blast), hoist and crane truck (elec- 
tric), overhead 5-ton crane, jib cranes at work spaces, 
air brake equipment test racks, pipe storage racks and 
metal sheet storage racks. The foundry must have equip- 
ment for melting and casting bearing metals, brass, cop- 
per, and aluminum, reclaiming bins for metal scrap, 
grinders, wire brushes and buffers and a large furnace for 
heating iron and steel castings for welding. 

Another separate shop is provided for battery main- 
tenance of both locomotive and electric truck batteries. 
It is necessary to have this a separate, well ventilated 
shop because of the fumes that may be generated. This 
shop is enlarged enough to provide storage space and a 
small work shop for the maintaining of the electric shop 
trucks. Storage of electrolytics should be in this shop. 
Battery chargers are located here. 

The shop power may be provided by Diesel generator 
sets, the Diesel engines of the same size and type as those 
used in the locomotive. This will reduce the spare parts 
to a minimum and offer superior maintenance procedures 
as it will fit in with the normal shop operation. The 
power plants are housed in a separate building to re- 
move the annoyance of the high noise level and vibra- 
tion that is a necessary part of such a power plant. 

The general office may be located near the service 
track exit end of the shop to house the railroad dispatcher, 
radio equipment, if used, shop supervisors, and shop 
and stores records. The store house located behind the 
office is provided with a through track for the loading 
and unloading of heavy parts with the track paved to 
allow trucks to enter at the same point. This through 
track may continue on to the open storage space where 
rail, ties, wheels, axles, large sheet metal, spare trucks 
and other bulk equipment, that does not require protec- 
tion from the weather, may be stored. This area should 
be sufficient to provide storage for salvageable scrap 
such as used wheels and axles and for heavily damaged 
rolling stock that may not be fit to operate until repaired. 
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A crawler crane for the heavy handling is necessary here. 

A shop equipped as described, stocked with suitable 
spare parts should be completely self-sufficient for all 
major locomotive and car repairs or overhauls. All as- 
pects of locomotive overhaul are within the scope of this 
shop except major crankshaft repairs or production. 
The capital investment necessary for complete crankshaft 
work is great enough and the normal crankshaft failures 
rare enough that spare crankshafts may be stored, for 
replacement when necessary and heavy repairs avoided. 


Some Ways To 
Reduce Hot Boxes 


(Continued from page 497) 


the fillers and sizings render threads unfit for journal 
packing until they have been dissolved. 

To arrest the movement of packing in the box, it is 
believed a square-bottomed box, ribs cast in the box and 
waste retainers accomplish the same purpose. If the 
journal could be kept in the original seat of the bearing 
during switching, ae and braking, it would, for 
all practical purposes, effect the elimination of waste 
grabs and wipers. Contrary to popular belief, waste grabs 
are often preceded by an over-heated journal, the surface 
of which is sufficiently hot to repel the oil. A journal in 
such condition becomes sticky to waste fibers and pulls 
strings of waste out of the packing until sheared off or 
wadded up at the point of journal and bearing contact. 
These threads are usually of considerable length, yet when 
discovered along the edge of bearing or under it, are 
invariably called “short ends.” Though all threads are 
long, a hot journal will pull them from the packing. A 
journal operating at normal temperature will not pull 
threads and seldom disturbs the packing. 

In conclusion it may be said that the virtual elimina- 
tion of hot boxes is dependent on the positive attitude 
and action of all concerned. The essential things to be 
done are enumerated in the table. 


Alco-G. E. Road Switcher 


(Continued from page 509) 


versers and line contactors are electro-pneumatically op- 
erated. All other contactors are operated magnetically. 

There are four traction-motor connections: series 
parallel full field, series parallel shunt field, parallel full 
field, and parallel shunt field. Manual transition of motor 
connections is used for the locomotives with four-wheel 
trucks; locomotives with six-wheel trucks used in pas- 
senger service are equipped with automatic transition. 
Manual, low-voltage switches, of the circuit-breaker type 
with reset feature, are used on auxiliary circuits wherever 
overload protection is required. 

The contactor compartment which contains the elec- 
trical control equipment, includng the engine startin 
switch, is leanted at the rear of the hood. The apparatu: 
is accessible through doors in the wall of the operating 
cab and through panels in the front partition. Louvers 
allow for adequate ventilation. Switches and meters are 
contained in a panel mounted on the compartment wall 
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at the front of the operating cab where they are accessible 
to the operator in the cab. Dynamic braking equipment, 
when used, is installed in the rear compartment. 

The storage battery is a 32-cell, 426-amp.-hr. lead-acid 
type. It is installed in two battery boxes, one on either 
KS at the rear of the operator’s cab, above the under- 
frame, with 16 cells in each box. A receptacle provides 
connection for battery charging from an outside source. 

All lights are connected to the storage battery through 
circuit breakers and light switches. There are lights in 
the operating cab on the ceiling, and on the gage panels. 
There are also lights in the engine, radiator and contactor 
compartments and receptacles for extension-light connec- 
tions. 

There is a headlight of the flush type with a 14-in. 
glass reflector at each end of the locomotive. Rack is fitted 
with 250-watt, 32-volt lamps, with dimming control. 

Numeral boxes with electric lighting are applied on 
each side of the hood at each end of the locomotive. There 
are four step lights, one at each corner of the locomotive, 
and two ground lights, one under each side of the oper- 
ating cab, all controlled by switches in the cab. 

Each cab is equipped with an electric cab heater which 
may be either a 1.5- or a 2.5-kw. unit. There is an elec- 
tric cooler for drinking water. 


Lackawanna Diesel Shop 


(Continued from page 506) 


Electricians check traction motors, generators and re- 
new brushes where and when needed, clean all creepage 
surfaces, inspect and clean all equipment in cabinets, 
check the automatic transition and cab signal equipment 
and make necessary repairs. 

If a truck change is needed this is done at the 
Whiting drop table. Cooling fans, motors and dynamic 
brake grids and hatches are removed, repairs are made 
and parts replaced while the locomotive is on the ramp 
track where the overhead crane may be used for lifting. 

All traction motors and journal boxes are checked for 
lateral. Axle liners and journal box snubbers are re- 
newed if they have reached the wear limits. Steam gen- 
erators are washed out when due and routine steam 
generator inspection and maintenance reports are han- 
dled. If it is necessary to make a major overhaul to a 
steam generator the generator unit and the tank are re- 
moved and replaced with a spare’ by overhead crane. 

All tests and inspections required by the Interstate 
Commerce Commission are made when they are due. 

Speed recorders are removed and calibrated, brakes 
and brake cylinders are checked, tire wear is taken and 
recorded and all defects found and reported by engine 
crews are repaired. 

The interiors of car bodies and cabs are cleaned; door 
locks and sand box screens inspected and interior and 
exterior paint is touched up where necessary. 

After all inspections, tests and repairs are made, the 
engines are started and thoroughly checked for leaks. 
A check is made to see that all injectors are firing; the 
air brake and signal equipment is tested; contactor and 
throttle sequences are made and the locomotive is again 
ready or service. 

(Note: additional details of maintenance work in con- 
nection with general engine overhaul and the work of 
the electrical department will be the subject of articles 
in subsequent issues.—EbITor.) , 
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ELECTRICAL SECTION 





Cleaning of Electrical 
Equipment 


A variety of methods may be used, the choice depending in part on what 
the operator wants to do and how much he is willing to pay for equipment 


‘ 
I OREIGN materials deposited on the surfaces of elec- 
trical equipment will result in lowered insulation re- 
sistance and lowered heat conductivity. This foreign ma- 
terial usually consists of dust particles in an oil film. 
The electrical conductivity of the film will depend upon 
the materials which compose the solid particles included 
in the film. Obviously, when reconditioning the equip- 
ment, which may include the installation of new wind- 
ings, it is desirable to clean and remove these foreign 
material deposits from the surfaces of the motor or 
genefator. The method of cleaning to be used is usually 
influenced by the number and size of units to be cleaned, 
and is ingle a matter of economics and capital outlay. 

The several cleaning methods used are: 

(1) Washing by hand with a suitable solvent or de- 
tergent, using rags and brushes. 

(2) Pressure spraying with solvents. 


* Chief Engineer, National Electric Coil Company, Columbus, Ohio. 
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(3) Pressure spraying with a steam jenny. 

(4) Vapor phase degreasing. 

(5) Pressure blasting with mildly abrasive materials. 

(6) Combination of two or more of the above 
methods. 

The first method cited is, of course, the most com- 
monly used. It requires the least capital investment, and 
is adaptable to all sizes of equipment. It is necessarily 
used on large electrical machines which must be cleaned 
on location. Hand washing is also used for smaller elec- 
tric motors, where the number of units to be serviced 
is too small to justify the installation of more elaborate 
equipment. 

There are several solvents which may be used for 
hand cleaning. Cleaning naphtha is frequently used. This 


Cleaning a traction motor 
frame with the field coils 
in place, using a steom 
jenny—Deposits to be re- 
moved consist of oil 

grease, plus dirt picked up 
in railway service 








i Saw 


eo fat 


Hand washing a motor using rags soaked in a clean- 
ing solvent—This operation should be performed in 
a well-ventilated area, away from open flames or elec- 
tric sparks—Sealed metal containers should be pro- 
vided for the clean rags as well as the dirty rags 


solvent creates some fire hazard; therefore, where it is 
used, precautions should be taken. Some of these pre- 
cautions are: 

(1) Ample ventilation to remove vaporized fumes, 
which are heavier than air and will tend to settle to 
the floor level. 

(2) The cleaning rags that are used should be kept 
in metal cans and away from combustible material. 

(3) Open flames should be kept out of the vicinity 
in which the cleaning is being carried on. : 









Armature suspended in a 
vapor-phase degreasing 
tank for the removal of oil 
and grease—The cleaning 
vapor condenses on the 
part being cleaned and 
runs off as a vapor 





(4) Electric sparks from battery:aperated truck con- 
tactors, electric cranes, motor switehes and commutators 
should be guarded against in the vicinity of the cleaning. 

Stoddard’s solvent, which is a mixture of cleaning 
naphtha and carbon tetrachloride, was developed to 
overcome the fire hazard of straight cleaning naphtha 
or solvent solutions, and is frequently used for hand 
cleaning. Carbon tetrachloride fumes are toxic and may 
produce headaches, nausea or fatigue in varying degrees. 
Ample ventilation should be provided where this solvent, 
or a mixture including it, is used. 

Other chlorinated solvents are also used for hand 
cleaning or washing, such as trichloroethylene. These 
solvents are also toxic to some extent, and the fume con- 
centration should be held to a low point by good ven- 
tilation. 

The E. I. Dupont de Nemours Company recently de- 
veloped a cleaning mixture which has minimized the 
disadvantages in connection with petroleum solvent and 
chlorinated solvents. This is known as their Cleaning 
Mixture No. 49. 

One factor which is common to almost all of the clean- 
ing solvents cited is their effect on the human skin. They 
remove the natural oil from the skin. It is, therefore, 
good practice to wash the hands thoroughly with warm 
water and a good mild soap after they have been exposed 
to the solvents. Some persons are more strongly affected 
than others; where the effects are especially severe, it 
is advisable to follow the washing with an application of 
a lanolin base cream or lotion. 

A hot water and detergent solution is sometimes used 
for washing electrical equipment. Such a solution is not 
as powerful as the solvents described previously and, 
therefore, the cleaning operation is not accomplished as 
rapidly. Following the washing with the detergent, the 
electrical apparatus should be thoroughly rinsed with 
warm water to remove any of the detergent solution 
suspensions. The detergents are not chemically neutral 
and may cause progressive deterioration of the insulation 
if they are not completely removed. 

The second cleaning method involves the use of pres- 
sure spraying with a solvent solution. This air-pressure 
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Corn-cob air blast cleaning a direct-current motor frame 
with field coils in place—The motor frame has been pre- 
viously made free of oily, greasy dirt deposits by subjec- 
tion to a vapor degreasing cleaning cycle—The corn-cob 
blasting removes dried, curled paint films, and clears 
ventilating air passages—This cleaning cycle provides a 
clean base for the application of a new protective sealing 
insulating varnish coating, with the risk of contaminating 
the insulating varnish in container used for impregnation 


spray washing is obviously a faster method than the 
hand brushing, or wiping, previously mentioned. The 
equipment required is relatively simple and of low cost. 
A light, homemade nozzle is often used, with a pickup 
hose leading to the solvent container and another hose 
to the source of air-pressure. A shallow pan may be 
used to catch the run-off solution, in the case of small 
and medium-sized pieces of equipment. The solvent used 
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is a matter of choice and may be any of the cleaning sol- 
vents, such as those mentioned previously in connection 
with hand washing. The same safety precautions should, 
of course, prevail as mentioned in connection with these 
solvents. 

A third cleaning method uses a steam jenny. The steam 
jenny relies upon the action of the hot steam, and its 
condensate, to do the cleaning jobs. Obviously, this is 
an improvement over hot-water hand washing. The steam 
and water vapor is, of course, not injurious to the insu- 
lation and the varnish film. Water and grease do not 
mix, which means that the cleaning action is not as rapid 
as the solvent spray method mentioned previously. With 
large pieces of equipment it may be necessary to sup- 
plement the steam jenny cleaning with hand cleaning 
for an effective overall job. The equipment required is 
the steam boiler, and with it, a heating source, water, 
and spray devices. Portable equipment utilizing an instant 
heating electric boiler is available, in addition to sta- 
tionary types. The equipment expenditure for this type 
of cleaning will amount to a minimum of $300. 

A comparatively new development in cleaning is the 
vapor phase degreaser. This method of cleaning has found 
wide acceptance within the last decade. Chlorinated sol- 
vents, such as trichloroethylene, with a boiling point of 
approximately 180 deg. F (82 deg. C), or perchlor- 
ethylene, with a boiling point of approximately 240 
deg F. (116 deg. C.), are vaporized by heating in a 
suitable cleaning tank. The object or work piece to 
be cleaned is lowered into the vaporized solvent, which 
condenses on the surfaces of the cold work piece 
and runs off, carrying with it the dirt and grease. 
If the work piece is left in the hot vapor, it will at- 
tain the temperature of the vapor, at which time con- 
densation ceases and the cleaning action stops. The hot 
trichlorethylene or perchlorethylene vapor will attack 
and damage or remove most paint and insulating varnish 
films, if the cleaning action is continued throughout the 
fall degreasing cycle (i.e., until the work piece reaches 
the solvent vapor temperature). 

Vapor degreasing machines as used for batch-type 
cleaning of electrical equipment consist of a rectagular 
stainless steel tank, or a metal spray lined steel tank. 
Provision is made for the application of heat to the 


(Continwed on page 529) 


Pressurized solvent spray 
cleaning an induction mo- 
tor stator 
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As the last of the train goes over the hump, the locomotives supplies just 


the amount of power needed without going in and out of the idling position 


Battery Field Resistor 
Smoothes Hump-Yard Operation 


Texas and Pacific uses 1,000-hp. Diesel to handle 121 cars 
in saucer-shaped yard, and also maintains continuous tractive 
force with only a few cars moving slowly over the hump 


Tue Texas and Pacific has found it possible to use 
Electro-Motive, 1,000-hp. NW-2, eight-wheel (B-B) , 62:15 
gear ratio switching locomotive for pusher service in its 
retarder classification yard at Fort Worth, Tex. Two 
things have made the operation possible. One is the 
character of the yard, and the other consists of slight 
modifications of the locomotive controls. 

The receiving yard is “saucer shaped.” There is a 
dip in the center of the yard, so that with 120 cars in 
the yard, one end of the string is on the hump, and the 
other end is on an equivalent grade at the opposite end 
of the yard. Under these circumstances, at the start of 
the push, train resistance is only equal to that which 
would be encountered on level track with no hump. By 
the time the pusher locomotive has reached the center of 
the yard, it has lost the advantage of the downgrade, but 
by that time the train is only half length, and train re- 
sistance is reduced. 

Humping speed in this yard is less than two miles an 
hour, and as the length of the train is further reduced, 
it Is necessary for the engineman to periodically drop 
into the idling position of his throttle to keep train 
speed at the desired value. This means frequent opera- 
tion of controls and control relays, and results in irregu- 
lar power operation. 

To avoid this condition, the battery field was reduced 
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by the application of a 3.5 ohm, 800-watt variable resistor 
rheostat, which causes the engine speed to be increased 
to point beyond idle to perform the same amount of 
work and prevents the excessive operation of relays and 
contactors. 

With the rheostat type resistor in the battery field cir- 
cuit, the amount of tractive force at light load can be so 
controlled that the engineman may have any degree of 
tractive force necessary. He can so modulate the amount 
of tractive force that it is not necessary to drop into 
idling position unless the train movement is stopped 
altogether. This makes for very smooth operation. 

When full power is required, as when the movement is 
being started, the engine is operated in normal manner by 
removal of the variable resistor from the circuit. The 
overall operation is, in addition, assisted by the im- 
proved wheel slip device, which energizes the over-riding 
solenoid in governor, which prevents the complete un- 
loading of engine as normally would occur. 

The largest train which has been handled in this serv- 
ice to date was one of 121 cars, weighing 5,110 tons. 
Operation of the traction motors at heat time ratings 
for periods of several minutes is necessary, but no ex- 
cessive motor temperatures have been reached, and 
periodical examination of the traction motors indicated 
normal operating condition to prevail. 
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Santa Fe Traction Motor 


Maintenance Practices 


Fig. 2—A motor frame 
goes into the cleaning tank 
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Part I 


ry 

Due Atchison, Topeka and Santa Fe is a pioneer in 
Diesel-electric locomotive operation, having started oper- 
ation of road locomotives in 1936. Major electrical main- 
tenance work required for Diesel-electric locomotives in 
service on the Santa Fe is performed at the railroad’s 
electrical shop at San Bernardino, Calif. At the present 
time, about 120 traction motors per month are over- 
hauled at this shop. Out of the 120, approximately 40 
are rewound. 

Evidence of the quality of the work done by the shop 
is given by the railroad’s practice in using locomotives. 
Motors are given a general overhaul on a mileage basis. 
This mileage is 200,000 for freight locomotives used on 
western lines, 300,000 for passenger locomotives used on 
western and transcontinental lines, 300,000 for freight 
locomotives operating in central states, and 400,000 for 
passenger locomotives in central-state service. Switching 
locomotive motors are overhauled every four years. 

No good shop is static. Methods and equipment must 
undergo almost constant change to meet new knowledge 
of requirements, to take advantage of new materials, to 
cope with changes caused by improved design and to 
reduce cost and improve quality of output. In the. fol- 
lowing are described some of the current practices em- 
ployed by the Santa Fe’s San Bernardino shop. 

When motors are brought into the shop for general 
overhaul, they are disassembled and all loose dirt is 
blown out of both armature and field with compressed 
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Left: Fig. 3—Cutting off coils of arm preparatory to stripping—Note special air-driven saw— 
Right: Fig. 4—An armature in the Ruemlin shell blast cleaner—The cleaning tower is not shown 


Methods and equipment used in the San Bernardino shops to obtain 
maximum services from traction motors were developed from experi- 
ence with locomotives operating under a great variety of conditions 


air. The ends of the armatures are cleaned with solvents, 
but solvents are not used on the windings. If the arma- 
ture is very dirty, it is cleaned with a mixture of water 
and Kelite No. 24, which is applied with a special gun at 
70 lb. pressure. This removes the carbon dust, heavy 
grease and dirt. It is next washed off with clear water 
and dried out in the oven. 

The motor frames and field coils are cleaned in a simi- 
lar manner, but first lowered into a tank containing a 


Fig. S—Left: Micrometer- 
ing an armature shaft— 
Right: Removing a brazed 
joint on a bad-order coil 


mixture of one-half Kelite 5-Star and one-half distillate, 
for one minute, to soften heavy grease and dirt. It is then 
removed from tank to turntable and washed with Kelite 
No. 24 mixed with hot water, followed up with rinsing 
off with clear water. If it is necessary to rewind an arma- 
ture, bands are removed with a cutting torch. A circular 
metal saw, with special teeth is used to cut the coils close 
to the risers, and also to cut through the top coils near 
the brazed joints. 
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Fig. 6—Line up table for aligning 
commutator bars and core slots 


The armature is then removed to a stripping rack where 
an air hoist and come-along are used to lift out coils and 
wedges. Most of the mica and heavy pieces of insulation 
are removed by hand with a metal bar or tool. 

After this operation, the armature is placed on a car 


Fig. 7—The 250-ton Farquhar press be- 
ing used for applying an armature shaft 
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and rolled into a Ruemlin blast-machine where all small 
particles of insulation or foreign material are removed 
in an air-driven blast of ground nut shells and fruit pits, 
known as 20-20 shell blast abrasive material. This effec- 
tively cleans the core slots without causing any deforma- 
tion of the laminations. During this cleaning operation, 
the risers, commutator and V-rings are protected from the 
blast by shields made for this purpose. The blast machine 
includes a separator for removing dirt and finely broken 
or wornout abrasive from the useful abrasive. 

A Schmidt natural-gas soldering torch with the iron 
removed produces a small pointed flame which is used 
to heat the risers for removing the coil ends after the coils 
are pulled out. As soon as the solder is soft, the coil ends 
are knocked out with a light hammer and drift. 


Armature Shafts 


All armature shafts are Magnafluxed in place, and 
checked with a micrometer for wear of fits. If the shaft is 
worn or has a flat spot, it is built up with metal spray 
and reground to specifications. A small amount of metal 
(about one or two thousandths of an inch) is removed 
from the shaft before spraying. This assures a complete 
and uniform surface of sprayed metal after regrinding 
and prevents the grinding from cutting through the 
sprayed metal at any point. All centers are straightened 
before grinding and spraying. 

Core fits on the shaft are never built up. If the wear 
is more than .010 in., no attempt is made to build u 
with metal spray. Instead, a new shaft is applied. All fits 
are micrometered, and the large and small core quill fits 
of the shaft are turned to sizes which will assure an appli- 
cation pressure between 70 and 90 tons. 


Fig. 8——Winding section 
near the center of the shop 
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Left: Fig. 9—Rerolling bands on a Universal banding machine—Right: Fig. 
10—A Type DA main generator being banded in a Globe armature machine 


Alignment of Bars and Slots 


For aligning coil slots and commutator bars, the com- 
mutator is first applied with a line-up bar as near as 
possible to its correct position and pushed on to about 
34 in. from its final position. A table micrometer is used 
for checking the alignment of commutator bars and core 


slots as shown in Fig. 6. 

The table micrometer is first set to the height of the 
centers. A jig plate which just fits a core slot is then 
placed in the slot at the side which is at the same level as 
the centers. The micrometer is used to measure the height 


Fig. 11—A D-7 armature 
goes into the Steward pot 
soldering machine—It is 
now equipped with over- 
head air cylinders for con- 


trolling the level of the 
solder 


from the table to the underside of the jig plate, and is then 
moved over to measure the height from the table to the 
edge of a commutator bar. A thin wedge-shaped projec- 
tion on the micrometer is placed in the undercut against 
the side of the commutator bar. 

Measurements are made on every sixth core slot and 
compared with the corresponding commutator bar. All 
plus dimensions are added together and all minus dimen- 
sions are also added together. If the difference of the sums 
is more than .0015 in., the position of the commutator 
is corrected on the press, when the final pressing on is 


RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 





Fig. 12—Ductor testing an armature—the cart is equipped 
with a motorized Megger tester, the Biddle Ductor 
and a rectifier for supplying current to the ductor 


done. A turnbuckle on the press is used to move the com- 
mutator to the correct position, and this position is 
checked with a dial indicator. 


Winding 


When an armature is ready for rewinding, the risers 
are cleaned up and tinned by hand with a gas-fired 
soldering iron. It is then tested for shorts and grouzds. 
Coil-support insulation is then applied and cross connec- 
tions are layed. The armature is then heated in one of the 
ovens. After removal from the oven, protective metal 
shims are laid over the cross connections and this section 
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Fig. 14——Brazing the rear connections on 
a D7 armature in one of the two Amer- 
ican Electric Fusion brazing machines 


of the armature is banded, and the bands rerolled at a 
wire tension of 300 to 350 lb. 

After the armature has cooled, the temporary bands 
and shims are removed and insulation is applied over the 
cross connections. The bottom coils are then applied and 
the armature heated in a 300-deg. F. oven for 4 to 5 hours. 

Temporary bands are then applied to the bottom coils 
and they are rerolled at 700 lb. tension. The armature 
is then again vooled and the bands removed. 

Insulation is then placed over the bottom coils and the 
top coils placed. Metal sticks which project above the 
surface of the armature are placed in the slots over the 
coils for the complete length of the slots and temporary 


Fig. 13—Armatures are 
given a high potential 
test with a Westinghouse 
Heavy-Duty H. P. Machine 
having a 15-kva. burnout 
transformer 
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bands run over the full length of the windings. These 
bands are rerolled at 750 lb. tension. 

The armature is then removed from the banding ma- 
chine and cooled, after which the bands are removed 
from the core section, but left on the coil ends. 

Tests are then made for shorts and grounds and the 
wedges driven into place. After the wedges are in, the 
armature is again tested for grounds and shorts using a 
high-potential test at 2,600 volts and a bar-to-bar test 
at 220 volts. 

The armature is then placed in a brazing machine and 
the pinion-end connections are brazed. After brazing, the 
pinion-end connections are insulated. . 

Tests are then made with a Biddle Ductor, (low-reading 
ohmmeter) and a split ring for protecting the mica at the 
rear coil support is applied. The armature is then put in 
an oven and heated for 10 to 12 hours at 300 deg. F. 
While still hot, the armature is removed for pot soldering 
of the riser connections. 

Part II will describe the Santa Fe’s method of impreg- 
nating, baking and banding, overhaul of brush rigging, 
measuring and restoring bearing housing fits, and shop 
equipment required for traction motor maintenance. 


Portable Light Stand 
By W. E. Abbott 


The portable light stand shown in the picture has been 
found to have many uses at the North Bergen, N. J., 
enginehouse of the New York Central. One particularly 
helpful application is its use on top of Diesel locomotives 
while removing or applying rocker housings and cylinder 
heads, or other work on a Diesel where the normal light- 
ing does not give the light intensity required. 

It is simple in construction, most of the details being 
shown in the illustration. A series of holes for engaging 
the pin at the top of the stand, makes it possible to 
swing the light through 180 deg. and lock it in any de- 
sired position. 





The light is supplied with a short cord only, a port- 
able extension being used to connect it to an outlet 
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It is used while cleaning drop pits, lighting up an area 
in a dark corner where light is not normally needed, and 
in many other places where a fixed light is needed, and 
a portable hand light does not give sufficient light for 
the work being done. 

A similar portable stand is used at the ash pit also 
but the shade is in a fixed position in relation to the 
stand. This stand can be moved to best position for fire 
cleaners to see while cleaning out ash pans. 

The area around the ash pit has the normal overhead 
lights but the poles on which the overhead lights are 
mounted are not located favorably for ground level light- 
ing. The use of the portable light stand at the ash pit 
makes it safer to work there as water hose and other 
things on the ground can be seen when it is used. 


Spray Cooling 
of Diesel Radiators 


A METHOD of spray cooling Diesel-electric locomotive 
radiators, worked out by the Denver & Rio Grande West- 
ern, has effectively disposed of overheating in tunnels. 
The greatest difficulty was encountered in the Moffat 
Tunnel in which there is a 0.9 per cent grade eastbound 
from the west portal to the center of the tunnel. Train 
speeds in freight service in the tunnel are 14 m.p.h. and 
the need for extra cooling occurs particularly in the third 
and fourth units of the locomotives. These units must use 
air which has been heated by the first and second units. 
The temperature at face level in the four-unit engine 
room sometimes reaches 175 deg. F. with an ambient 
temperature of 62 deg. F. 

A maximum temperature of 210 deg. F. has been meas- 
ured in the radiator intake of the fourth unit. This is also 
aggravated by the fact that the engine intake air on the 
rear units has an oxygen deficiency which causes the 
engines to burn more fuel. 

The situation was corrected by applying a water spray 
to the radiators of the rear units. Each unit is equipped 
with a 75-gal. tank for this purpose. When cooling is 
needed water is forced from tank by main-reservoir air 
pressure or is pumped by a rubber impeller type pump 
to three vertically mounted spray nozzles placed 14 in. 
below each radiator bank. The nozzles throw water in a 
conical spray at the rate of three gallons per minute 
maximum. 

A solenoid valve is opened, or the pump is started au- 
tomatically, when the engine temperature reaches a criti- 
cal value. The control circuit is also carried through the 
control train line of the four-locomotive units. There is a 
manually operated switch in the cab which may be used 
to prevent loss of water which might occur when the 
spray is not needed. : 

A loop from the engine-jacket water is used to heat the 
cooling water in the 75-gal. tank. This was installed origi- 
nally to prevent freezing. In practice, hot water has been 
found more effective in cooling than cold, since it evapo- 
rates quickly on the radiator. It thus uses the heat of 
vaporization, and is not lost by running off. The spray 
brings the engine operating temperature down to normal 
in about two minutes. The cooling arrangement was 
worked out by the Electro-Motive Division, of General 
Motors Corporation and P. F. Giesking, superintendent 
of Diesel equipment of the D. & R. G. W. 
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Removing Traction 
Motor Armature Wedges 


By C. F. Steinbrink* 


Te removing of armature wedges from traction mo- 
tors that had to be rewound was not much of a problem 
with the motors used under our first Diesel locomotives. 
However, as the horsepower of the Diesel increased, and 
larger motors were installed, the temperature of the motor 
also increased, and something different than the con- 
ventional wedge material used at that time had to be 
designed. 

At about this time glass cloth was being developed 
and, from experimenting with glass, our present-day 





Gel electrical foreman, Chicago, Rock Island & Pacific. 
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Fig. 1—The wedge cutter 
as mounted on a banding 
machine 


wedge was finally developed. Although the present wedge 
is not glass, the material from which it is made, retains 
practically its full strength during the life of the motor. 

The first wedges could easily be lifted or pried out 
with the coil when the armature was stripped, or they 
could be broken into pieces by a light hammer blow. 
The present wedges presented quite a problem since they 
had to be removed by driving them out of the slots. 
They did not drive very easily because of several layers 
of varnish and baked insulation sticking to the wedges, 
and their removal became quite a bottleneck in preparing 
armatures for rewinding. 

After trying several methods that did not prove too 
successful, we eventually purchased a 14-hp. planetary 
gear reduction motor with a sp of 86 r,p.m., and 
mounted this motor on an old lathe cross slide and 
compound. 

Figure 1 shows a close-up view of a motor mounted 
on a banding machine. We usually let five or six arma- 
tures accumulate so that we have a day’s work ahead. 


Fig. 2—The cutter will 
clear itself as fast as it 
can be fed by hand 
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Fig. 3—A cutting tool 
mounted on the same head 
with the wedge cutter is 
used to cut the - coils 
through at both the com- 
mutator and pinion ends 
of the motor 


It takes about one-half hour each to apply and remove 
the bracket on which the motor and slide is mounted 
and another hour to clean the machine. As may be seen 
from the picture, it is rather a messy job. Although we 
have mounted the motor and slide on a banding ma- 
chine, there is no reason why it could not be mounted 
on a lathe or any machine where the motor could be 
held between centers. The armature is indexed to align 
the slots with the cutter by a bar over the armature 
end ring. The cutter is an 8-in. diameter staggered tooth 
saw with side chip clearance and wide enough to give 
about 4¢-in. clearance on each side of the slot. The 
width of the cutter is not too important as pieces of the 
wedge that are left in the slot will come out with the coil. 


Figure 2 shows the mechanic with his left hand on 
the index bar, and his right hand on the cross feed. 
This cutter will clear itself as fast as it can be fed by 
hand, and takes just about one hour to cut out the wedge 
and cut the coils through at both the commutator and 
pinion ends of an armature. 

Figure 3 shows a tool rest with a cutting off tool 
used to cut the bars loose behind the riser. This was 
an afterthought and not part of the original scheme. 
In the first set-up, the tool rest was not applied, but 
after the wedge cutter worked out so satisfactorily, we 
suggested that we use the tool rest for cutting off the 
bars. This had formerly been done in a lathe, and we 
now perform both operations with one set-up. 








One of 35 meter-gauge, 2 unit, 1,800-hp. Diesel-ele-tric locomotives purchased by the Argentine State 
Railways from the International General Electric Company—They have a 2 (AlA-AlA) wheel arrangement, 
@ maximum speed of 56 m.p.h., weigh 330,000 Ib. and will be used in both freight and passenger service 
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Left: One of the fasteners in place—Center: Ramset fastener tool, 22-caliber shell 
and fastener—Right: A pair of switches to a 7/16-in. column by four fasteners 


Hanging Fixtures and Conduit 
on Concrete and Steel 


St. Louis-San Francisco’s new Diesel shop at Springfield, Mo., af- 


fords an example of excellent electrical work done in record time 


( AARBIDE-tipped drills for concrete and Ramset fasten- 
ing tools for steel greatly facilitated the work of install- 
ing electrical equipment in the St. Louis-San Francisco’s 
recently completed Diesel shop at Springfield, Mo. The 
shop is finished in dynamic color and neatness of ap- 
pearance and permanence were stressed in the installa- 
tion. The electrical work was performed by the rail- 
road’s own forces. 

The location of all fixtures, switches and receptacles 
was first determined, and the location for fastenings 
scribed and prick-punched. Holes for fastenings in con- 
crete were drilled with carbide-tipped drills made by the 
Willeys Carbide Tool Company, Detroit, Mich. The tool 
was driven by a 14-in. ball bearing electric drill having 


The carbide-tipped drill in the chuck has been used to drill 
200 holes without sharpening—The other is a new drill 
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a no-load speed of 525 r.p.m. Holes were drilled to a 
depth of 11%-in., the depth of the hole being controlled 
by a piece of pipe placed over the drill. This acted as 
a stop when the drill reached the required depth. 

The tool works best when sufficient pressure is applied 
to the drill. To obtain this pressure for drilling ceiling 
holes, the installers developed a rig shown in one of the 
illustrations. It consists of a lever supported by a horse 
and a work bench. Leverage is about 4 to 1 and a pair 
of cleats on the short end of the lever holds the handle 
of the drill and prevents its slipping off the lever. Drill- 
ing time for a hole is 10 seconds. The drilling of ceiling 
holes is done dry. Water is used for holes in side walls 
and floors. 


A Ya-in. electric drill with a no-load speed 
of 525 r.p.m. was used for drilling concrete 
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Operator setting a fastener in a steel angle 


The fasteners used in the holes are 14-20 lead anchors 
made by The Paine Company, Chicago. 

Fastenings on steel columns and other steel surfaces 
were applied by means of a Ramset Fastening Tool, made 
by the Stemco Corporation, Rocky River, Ohio. The 
fastener used is cylindrical in form, having a 14-20 
thread at one end and a %-in. ribbed or fluted section 
at the other, terminating in a hardened point. The 
fastener is placed in the gun with a special 22 caliber shell 
behind it. The pointed tip is then aligned with the loca- 
tion for the fastener and a light blow on the back of the 
hammer fires the shell. This drives the fastener into a 
%¢-in. column so that the point projects slightly on 
the opposite side. Other loads are available if greater 
penetration is required. 


i 
R 


ig developed by installers for 
drilling holes in concrete ceilings 


SEPTEMBER, 1950- 


When either the lead anchor or Ramset fastener is 
used, it is only necessary to place the fixture or fitting 
over the projecting fastenings and secure them with 
14-20 nuts. Electricians who have labored with breast 
drill and star drill and hand hammer will particularly 
appreciate this procedure. 


Cleaning of Electrical 
Equipment 


(Continued from page 518) 


bottom of the tank, utilizing gas burners, steam coils, 
or electric heaters. Located below the top of the tank, 
on the inside, are several turns of pipe through which 
cold water is circulated. This condensing coil controls 
the vapor cloud level and minimizes the solvent loss 
from spill-over and discharge to the atmosphere outside 
the tank. Some vapor degreasing machines are equipped 
with a storage tank to catch the distilled solvent which 
runs off the cooling water condenser coil. This storage 
tank feeds a pump and spray nozzle and is used to flush 
off heavy grease and dirt deposits. Initial degreasing 
machine cost will vary with size. A small tank, to ac- 
commodate up to 50-hp. motors, will cost under $1,000. 

Another recent development in cleaning methods for 
electrical equipment is air blasting with a mildly abrasive 
material. One of the cheaper materials is ground corn 
cobs. Standard equipment, as designed for sand-blasting 
can be used for this cleaning process. The work to be 
cleaned is preferably first solvent cleaned in a vapor de- 
greaser, or by the solvent spray method, or by hand 
washing and brushing, although the air blasting can be 
carried out without this pre-cleaning. This dry ‘cleaning 
process has many advantages. The corn cob blast will 
remove the brittle dried varnish films along with dust 
deposits without damage to the electrical winding insu- 
lation or mica commutator insulation. No extraordinary 
care or attention is required to avoid damaging the coil 
taping or other insulation by the mild abrasive action 
of the corn cob blast. The cost of the capital equipment 
for air blast cleaning will vary with size. (Approximately 
$10,000 for an air blast chamber 8 ft. x 8 ft. x 10 ft., and 
associated equipment.) 

Portable syphon blast equipment can be used to apply 
the corn cob dry cleaning method to large equipment on 
location. This offers lower initial investment, but the 
cleaning cost per piece may be greater than with sta- 
tionary room or cabinet equipment. 

General information on several cleaning methods and 
the machines or equipment for application is- given in 
the preceding data. Definite procedures for rehabilitat- 
ing electrical equipment during periodic inspection and 
overhaul as include the oe operations: 

(1) Clean as thoroughly as possible, using one or a 
combination of the methods cited. 

(2) Bake out. 

(3) Test. 

(4) Impregnate in a good grade of insulating varnish, 
either by dipping or vacuum pressure process, and bake. 

(5) Paint commutator risers, V ring surfaces after 
sand-papering smooth, brush holder enclosures and sim- 
ilar surfaces with a high grade air drying red commu- 
tator enamel. 

(6) Final tests. 
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NEW DEVICES 


Pneumatic Hand Tool 
for Applying 
Solderless Terminals 


An air operated tool for crimping solder- 
less terminals to wire in sizes from No. 
6 to 1/0 has been developed by Aircraft- 
Marine Products, Inc., Harrisburg, Pa. 
It is designed to combine the advantages 
of a power press with the ease and flexi- 
bility of a hand tool. Specially featured 
are detachable heads for either the con- 
ventional side position crimping or “stub” 


(end) position crimping. (A stub connec- 
tion is used for closely positioned pig 
tail splices and requires end positioning 
of the tool when crimping.) 

A suspension loop is attached to the 
top of the tool to enable it to be sup- 
ported from above, and a double set 
of handles and triggers provide versatility 
of operation. When tool is supported, the 
operator uses the side handle, but when 
tool is being carried or lifted manually, 
as shown in the illustration, the top 
handle and trigger are usually more con- 
venient. 

A.M.P. pneumatic tools have previously 
covered the wire size range of No. 22 to 
No. 6, and the addition of this larger tool 
makes hand pneumatic installation now 
possible in A.W.G. wire range No. 22 to 
1/0. 

Air cylinder construction is of seam- 
less tool steel with a safety factor of 300 
per cent. Hardened toggle-action crimp- 
ing jaws insure uniform pressures and a 
complete crimping cycle from standard 
shop outlets at 85 Ib. per sq. in. 
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Hardfacing 
Brazing Alloy 


A hardfacing alloy, Aircolite 59, has been 
added to the line of alloys by the Air Re- 
duction Sales Co., a Division of Air Re- 
duction Co., Inc., New York. 

The new alloy, which has been on field 
trial for more than a year, is designed 
primarily for applications involving high 
stress abrasion with medium impact. 

Cast in rod form, it is composed prin- 
cipally of chromium, molybdenum, carbon 
and iron. It has a low coefficient of fric- 
tion, and therefore, acquires a high polish 
in service. The deposit maintains high 
hardness at temperatures up to 800 deg. F. 
The alloy is available in bare form or 
coated for electric application. 

According to the manufacturer, Aircolite 
59 is recommended for building up sur- 
faces subject to high stress abrasion and 
metal-to-metal friction where impact is 
moderate and abrasion severe. It is suited 
to many applications in steel mills, foun- 
dries and metal working plants. 


Composite Steel-Wood 
Freight Car Flooring 


Illustrated is a type of freight car flooring 
which has been developed by the Armco 
Steel Corp., Middletown, Ohio. Combining 
the advantages of both steel and wood 
flooring, it offers lowered cost, greater 
strength and longer life for use in box 
cars, gondolas and flat cars. 

Hat shaped steel ribs, placed across the 
width of the car and welded to the center 
sill, stringers, and side sill angles alter- 
nate with wood planks bolted to the rib 
flanges. The top surfaces of the hat sec- 
tions form part of the floor. Since they 
extend slightly above the wood planks, 
they support most of the load and take 
the wear and tear of rough service. Steel 
planks, tack-welded to the ribs, are used 
where it is not possible to bolt wood 
planking. 

The combination wood and steel floor 
has the advantages of both steel and wood 


flooring. Bulk lading can be mechanically 
unloaded without damage to the flooring, 
yet bracing can be nailed to the wood 
planks. 

Especially important is the strength of 
the flooring. It will not sag under concen- 
trated loads and will not break under the 
heavy loads imposed by lift trucks and 
palletized lading. Mechanical loading may 
exert wheel loads up to 10,000 lb. Since 
the steel ribs extend slightly above the 
alternate wood planks the steel surface 
takes most of the wear. Consequently, 
abrasion, splintering of the wood is re- 
duced during rough service. 


Flashlight Battery 
With Reversed Elements 





The National Carbon Division, Union Car- 
bide and Carbon Corporation, New York, 
has announced a new flashlight battery in 
which the container, formerly made of zinc, 
is now made of carbon, with a zinc vane as 
the center element. The old-type construc- 
tion consisted of a zinc can container and 
a carbon rod center electrode. 

Unlike the zinc container of the old cell, 
carbon is inert to electrolytic action and 
hence will never perforate when the battery 
becomes old or is discharged. The new cell 
has no metal can to leak or corrode, and 
the maker states it will not swell, stick or 
jam in the flashlight. 


























the service feature of the new No. 1050 
flashlight cell of interest to the railroads is 
that it gives more light-minutes than any 
previous Eveready cell, providing more 
than double the usable light. Usable light 
is defined as the amount of brilliant white 
light available before the battery becomes 
too spent to produce light of useful effi- 
ciency. 

The new battery is completely inter- 
changeable with all D-size (standard flash- 
light size) batteries so that no change need 
be made in lamps or cases. 


Flexible 
Insulating Varnish 


A varnish that stays flexible after baking, 
making it valuable for impregnating trans- 
former and similar coils, has been devel- 
oped by the Irvington Varnish & Insulator 
Co., Irvington, N. J. The leads can be 
bent and twisted after the varnish is 
cured without danger of the conductor 
breaking or the varnish cracking. 

This product, known as No. 123 Varnish, 
is a clear insulating liquid with good 
bonding characteristics, high dielectric 
strength and exceptional resistance to mois- 
ture, transformer oils, mineral oils and 
solvents. 

Although it retains flexibility to permit 
leads to be bent into position, the varnish 
penetrates deep into the coil windings 
and bakes throughout to form a unified, 
solidly bonded mass. The product also 
exhibits stable characteristics in the im- 
pregnating tank as well as in storage. 


Quick Action 
Machinist Vise 


A new quick action, machinist’s vice, built 
on a new principle and embodying a pat- 
ented fast slide action, has just been an- 
nounced by the Dodge Manufacturing Cor- 
poration of Mishawaka, Indiana. The 
product, known as the Dodge Slide-Set 
Vise, is available through established dis- 
tributors. 

_ The vise opens or closes to any position 
in one second through a push-pull action 
which eliminates spinning the handle. It 





weighs 58 lb. and combines the ruggedness 
and full power of a conventional type vise 
with an instant slide action that speeds 
production, reduces operator fatigue and 
increases efficiency on bench and assem- 
bly operations. 

The slide action is simple, fast, positive. 
A turn and a half of the handle counter- 
clockwise—and the jaw slides in neutral 
to any position. From the moment the 
work is engaged the vise operates in the 
conventional manner. 

A specially designed no-pinch handle 
protects the operator against blood blis- 
ters between the thumb and forefinger. 

The vise is provided with either a 
swivel or stationary base and is built in 
one size only: namely 4 inch. Each vise 
is individually packaged. 

This vise is built, in the Dodge foundry 
and machine shop, of high-strength steel 
parts and semi-steel castings. 


, 


Lamp for 
Bare-Bulb Fixtures 





General Electric’s Lamp Department has 
announced the development of a new type 
of incandescent electric light, which em- 
ploys a unique shape and an enamel finish 
to form a combined light source and fix- 
ture in one unit. 

To be made in the 50-watt size, the lamp 
achieves its improved performance by 
means of an attractive design, different 
from that of any previous lamp bulb. 
When viewed in its recommended base-up 


position, it looks somewhat like an _ in- 


Left: Turning handle counter-clockwise throws vise into this neutral position 


—teady for fast slide action in either direction—Right 


As jaws contact 


work a clockwise turn of the handle applies full pressure conventionally 
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verted mushroom. It is three and one-half 
inches in diameter at the widest point. 
Because of the shape of the bulb, two-thirds 
of the lamp’s light is directed upward giv- 
ing an indirect lighting effect. 


Screw Sockets With 
Carboloy Inserts 


With the cooperation of the Carboloy Com- 
pany, Inc., J. H. Williams & Co., Buffalo, 
N. Y., has developed a line of impact 
“Supersockets” for driving case-hardened, 
self-tapping screws with power tools of all 
types. They may also be used with hand 
drivers. cs 

Due to the hard case found on screws 
of the self-tapping type, even the best 





alloy steels, properly hardened, do not 
offer sufficient life. The screw drive open- 
ing in these impact Supersockets is formed 
of solid Carboloy permanently inserted 
into a hardened steel blank. The life, due 
to the Carboloy surfaces which drive the 
screw, is said to be at least ten times that 
of all-steel sockets. 

Two sockets are now available in %4 in. 
square drive with 4 in. and %g in. nomi- 
nal hexagon openings. Both sockets fit hex, 
hex washer and oval hex washer heads. 
The finish is satin nickel. 


Standard Carbon Brushes 


A new method of merchandising carbon 
brushes is announced by National Carbon 
Division, Union Carbide and Carbon 
Corporation, New York, in the establish- 
ment of National Carbon Standard 
Brushes. This is being done to insure not 
only a better product, at a better selling 
price, but also an adequate stock at all 
times for prompt shipment. 

The standard brushes in the list include 
some of the most popular items for Diesel- 
electric locomotive service; P.C.C. car 
motors; Westinghouse SK motors and 
generators, Westinghouse motors and gen- 
erators having tandem holders; and Gen- 
eral Electric CD motors and generators. 

The standard brushes, to be sold at a 
flat price, are those in such demand that 











they can be produced in large quantities, 
packed in standard packages, at the same 
price per brush regardless of the quantity 
purchased, provided they are purchased 
in standard package quantities or multi- 
ples thereof. The standard packages, in 
lots of 50, 100 and 250 brushes dependent 
on type of brush, are designed for con- 
venient handling in stores and shipment. 

Grades, shunt connections and other 


specifications for each brush, have been 
studied to provide the most satisfactory 
general performance, the widest latitude of 
application and the lowest consistent sell- 
ing price. 


Silicone-Insulated 
A.C. Welder 




















A silicone-insulated, portable, a.c. welding 
known as the 6WK20H series has been 
announced by the Welding Divisions of 
the General Electric Company’s Appara- 
tus Department. 

Compact construction—12-in. by 17 in. 
in cross section, and 23 in. in height— 
permits its utilization of underbench and 
balcony space not available to larger weld- 
ing units. It weight 154 lb. has a current 
range from 30 to 250 amp., and accom- 
modates electrodes from 1/16 to 3/16 in. 
in diameter. 

The standard model contains a primary 
switch and is designed for operation on 
220 volts. Models are available for opera- 
tion on 440 volts with or without power 
factor capacitors. 

The automatic “hot start” control— 
composed of a hermetically sealed, gas- 
filled, time-delay magnetic switch and a 
wound resistor—causes a surge of in- 
creased current to flow through the weld- 
ing leads. This surge is present only 
during the critical starting period, and its 
degree is considerably higher at very low 
“hard to start” currents than at higher 
“easier to start” current settings. Auto- 


matic reduction of boost at higher current 
settings avoids drawing current surges 
from the power line. It is of simple con- 
struction to give trouble-free operation, 
for it has no delicate relays, rectifiers, or 
fuses, and is not affected by dust. 

Coils of the welder are impregnated 
with Class H_ insulation, characterized 
by the use of asbestos, glass, and mica, 
impregnated by synthetic high tempera- 
ture-resisting resins known as silicones. 


Alternating Current 
Industrial Arc Welder 


The Fleetwelder, manufactured by The 
Lincoln Electric Co., Cleveland, Ohio, is 
a 200 ampere unit at 30 volts, 50 per cent 
duty cycle, and is suitable for production 
welding, maintenance, sheet metal, foun- 
dries and structural fabricators. It pro- 
vides a wide current range of 30 to 250 
amperes. 

Are stability results from independent 
reactance control, low electrical losses in 
the copper and insulation between lamina- 
tions, This stability at low currents, per- 
mits the welding of thin sheets that for- 
merly could be welded only with d.c. 
welders. 

Once set, the welding currents stay set. 
The holding mechanism is independent of 
the adjusting mechanism. 

Are striking difficulties have been elim- 
inated by the “are booster.” The instant 
the electrode touches the work, an extra 
burst of welding current is supplied which 
blasts the end of the electrode and in- 
stantaneously starts the arc. 

Open circuit voltages never exceed 62 
volts which eliminates the dangers of high 
open circuit voltages. Wheels are pro- 
vided for portability at no extra cost. 


Heavy Duty 
Engine Lathe 


A new 25 in. heavy-duty engine lathe, com- 
pletely redesigned for more power, accu- 
racy and economical operation, has been 
announced by The R. K. LeBlond Ma- 
chine Tool Co., Cincinnati, Ohio. The unit, 
known as the 1950 Series, boast a 30% in 
swing capacity, 32 spindle speeds ranging 
from 5 to 602 r.p.m., four-directional power 
rapid traverse, totally enclosed quick 


change box, hardened and ground steel bed 
ways, and automatic lubrication through- 
out headstock, quick change box and 
apron. 

Gears not actually in use are cut out 
of the train, thus leaving more of the 
main drive horsepower free for machining. 
A four-bearing spindle mounting contrib- 
utes further to smooth performance. The 
lathe is arranged for 25, 30 or 40 hp., 
1,200 r.p.m. main drive motor as required. 

Forty-eight feeds and threads may be 
selected from the totally enclosed quick 
change box. Standard thread range is 
% to 46, and an optional range of % to 
23 is also available. Replaceable hardened 
and ground steel bed ways front and rear 
are furnished. The unit may be furnished 
in a plain bed gap model with a swing 
capacity of 45% in. 


Bench Type 
Drill Grinder 


This self-contained machine produces the 
Sellers drill point on one or any quantity 
of drills in sizes as small as 0.028 in. 
(No. 70) and up to % in. in diameter. 
It provides theoretically correct drill lips 
ground with the same inclination to the 


\ 























drill’s axis, of equal length and with 
proper clearance at both the center and 
the periphery. Additional capacity is ob- 
tained with special attachments which 
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Texaco Diesel 

lubrication and service 

are available in all 
48 states. 





Central of Georgi , 
No. 904 pulls the de luxe streamliner, 


2nd. This is just one of the - 
ves lubricated with Texaco Dieseltex HD. 


moti 


RAILROADS PREFER TEXACO 


More railroad Die 
lubricated with TEXACO than witha 


sel locomotives in the U. S. are 
ny other brand, 


a Railway's Passenger Diesel 
Nancy Hanks 


Central of Georgia loco- 





Al PL Pog: 
wer Oat | hes 


REDUCE FUEL CONSUMPTION 


ee . and reduce maintenance costs by lubricating 
Diesels with TEXACO DIESELTEX HD 


Made especially, for railroad Diesel lubrication, Texaco 
Dieseltex HD is designed to keep engines cleaner, assure 
lower fuel consumption and reduce maintenance costs. 
The superiority of Texaco Dieseltex HD springs from 
the exclusive formula from which it is made—plus special 
heavy-duty additives that are fully detergent and dispersive. 
Engines lubricated with Texaco Dieseltex HD are free of 
harmful carbon, varnish and gum . . . rings function 
properly . . . compression and combustion are improved. 
“Texaco Dieseltex HD also minimizes wear and protects 
bearings against corrosion. Thus engine parts last longer 


. . » fewer overhauls are necessary . . . maintenance costs 
come down. Texaco Dieseltex HD meets the stringent re- 
quirements of leading Diesel locomotive builders. 

A Texaco representative will gladly tell you more about 
this cost-saving Diesel lubricating oil. Just call the nearest 
Railway Sales office listed below, or write The Texas Com- 
pany, Railway Sales Department, 135 East 42nd Street, 
New York 17, N. Y. 


NEW YORK x CHICAGO 
SAN FRANCISCO * ST. PAUL * ST. LOUIS * ATLANTA 
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permits grinding drills from % to 1 in. in 
diameter. 

The illustrated unit, known as the No. 
1G Drill Grinder is a compact bench type 
grinder. It is available from the William 
Sellers Division of Consolidated Machine 
Tool Corp., Rochester, N. Y. 

The device is equipped with a ball-bear- 
ing slide, ball-bearing swing frame and 
quick adjusting tail center providing in- 
creased accuracy, reduced wear and ease 
of operation. It is designed to provide 
every convenience to facilitate its use by 
either skilled or unskilled mechanics and 
to give a high degree production capacity. 


Suspension Device 


for Twin Floodlights 











The Thompson Electric: Company, Cleve- 
land, Ohio, has announced the develop- 
ment and availability of a new dual-fiood- 
light suspension yoke which has been de- 
signed for use with outdoor models of 
Thompson disconnecting and lowering 
hangers. This device supports two bail- 
suspended floodlights from a single hanger, 
and consists of a special heavy-duty alu- 
minum channel, two newly-developed alu- 
minum alloy adjustable angle fittings, and 
two special l-in. flanges with attaching 
cap screws. 

Floodlights of different types and weights 
can be utilized with the new suspension 
yoke and can be balanced easily by simple 
spacing adjustment on the channel. 

The adjustable angle fittings permit 
balancing of lights in any vertical or radial 
position and provide for independent focal 
adjustment. 

Component parts of both yoke assembly 
and the outdoor hanger are fabricated 


from corrosion resistant aluminum alloys 
to provide for long service life in all 
weather and atmospheric conditions. 


Tank Car 
Unloading Coupling 


Unloading of tank cars containing petro- 
leum products or liquid chemicals will be 
less burdensome and faster by the use of 





a nonferrous elbow coupling introduced by 
the Atlantic Metal Hose Co., Inc., New 
York 23. 

This non-ferrous coupling is lighter than 
malleable iron couplings weighing only 
4%. This allows one man to affix the 
coupling and eliminates the use of heavy 
wrenches. In addition, the unit possesses 
high tensile strength and non-sparking 
qualities. 


Hook-On Wattmeter 





A hook-on wattmeter applicable to active 
and reactive power measurements in single 
and polyphase circuits 


has been an- 
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nounced by General Electric’s Meter and 
Instrument Divisions. 

Designated as Type AK-2, the meter 
enables measurements to be taken without 
service interruption. It makes use of a 
removable magnetic hook to surround the 
current carrying conductor, and potential 
leads are connected’ as in a conventional 
single-phase wattmeter. In addition, a 
three-phase balanced power measurement 
is made possible by the hook-on unit. 
This is accomplished by passing two power 
leads through the hook, and connecting 
the potential leads to these same two 
power leads. 

The instrument is designed to meet 
exacting requirements as to accuracy. 
weight, simplicity of operation, and range 
of full scale capacities. Through the use 
of a single dial switch, a selection of 
any one of six power measurement ranges 
is available to provide readings from 3 
to. 300 kw. full-scale deflection. 

Or simple-switching, direct-reading 
scales of the wattmeter, introduced as a 
nion unit to the AK-1 hook-on volt- 





a 
. a... have resulted in one hand opera- 


tion with a minimum possibility of error 
ie. The new unit will be made avail- 
able as a distributor item. 


Constant-Voltage Megger 
Insulation Tester 


A low-cost insulation resistance tester now 
being marketed by James G. Biddle Co.. 
Philadelphia, Pa., offers all the advantages 
of the Midget Megger Tester, plus an im- 





proved generator, flush terminals and dur- 
able, modern-design plastic case. In addi- 
tion, it is available with ohm scale and 
selector switch in ranges 0 to 10 megohms 
(100 volts), 0 to 20 megohms (250 volts), 
and 0 to 50 megohms (500 volts). 

Its most important uses include the 
diagnosis of trouble in all types of elec- 
trical equipment, including motors, genet 
ators, rotary converters, transformers, ¢x- 
citors, power cables and wiring, lighting 
circuits, control equipment and wiring 
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Elesco Controlled 
Recirculation 


















Steam Generators 
for Train Heating 


. 


MORE THAN 


36,000 
STEAM GENERATORS 


have been designed and built for 
Locomotive, Marine, Stationary and 
Oil-field Services during the past 66 
years by this company and its asso- 
ciates. 


THE 





Division of 


‘TION EXGIVEERIVG-SUPERHEATER, INC 


#4 
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No other locomotive 


has a Diesel engine 


fully proved by 
Two Billion unit miles 


of railroad service 





This actual experience on the rails attests the sound- 
ness of General Motors Series 567 two-cycle Diesel 
design and construction. That’s one reason why General 
Motors locomotives are first choice in the rapidly grow- 
ing Diesel fleets of America’s leading railroads. 


(ENERAL UOTORS 


Loco OTIVES 


KLECTRO-MOTIVE DIVISION 


General Motors - La Grange, Illinois 
Home of the Diesel Locomotive 























swuchboards, appliances, electronic and 
communication equipment, radio and radar 
equipment, meters and relays, industrial 
heating units and furnaces, railway signal- 
ing, train control, car lighting and air 
conditioning, fire alarms, police telegraph 
and traffic signaling equipment, airplane 
and airport wiring and equipment. 

Insulation resistance of electrical equip- 
ment is seldom, if ever, free from capaci- 
tance and dielectric effects, therefore the 
constant-voltage feature of this instrument 
becomes highly important as a source of 
steady d.c. test voltage. The slip clutch or 
centrifugal governor built into the driving 
mechanism permits cranking at varying 
speeds without effect on the voltage output 
of the instrument. 


Precision Cylindrical 
Grinding Machines 


The Landis Tool Co., Waynesboro, Pa., 
announces the new line of 10 and 12-in. 
plain and semi-automatic grinding ma- 
chines. Among the many improvements 
is a heavy bed, new operating controls, 
new way-lubrication methods and new 
telescoping covers for the carriage ways. 
Lengths between centers of 18, 36, 48, 
72, 96 and 120 in. are available in both 
the 10 and 12 in. swings. 

A 30-in. diameter grinder wheel is 
standard and is driven from either a 10 or 
15 hp. motor, whichever is required. The 
headstock is powered by a 1 hp. motor 
with 4 work speeds from 54 to 150 r.p.m. 
Both wheel drives and complete headstock 
drives are through vee belts. 

Microsphere bearings support the grind- 
ing wheel spindle. They are babbitt lined, 
steel backed, one-piece bearings and are 
adjustable for clearance between spindle 
and bearing. 

The wheel-feed hand wheel can be op- 
erated as a coarse feed or fine feed. A 
hydraulically operated slow grinding feed 
for traverse grinding operations feeds at 
either reversal point. This feed is adjust- 
able for both rate of feed and amount of 
feed. For semi-automatic plunge grinding 
operations, a timer may be supplied so 
that the operator will only have to load 
and unload the work pieces. 
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Telescoping covers are provided to pro- 
tect the hand-scraped carriage ways. A 
swivel table permits the grinding of 
tapered work. Traverse speeds range from 
3 to 120 in. per min. Tarry control for 
traverse grinding is variable and may be 
quickly adjusted at the front of the ma- 
chine. The two speed hand traverse has a 
fast speed for set-up and a slow speed for 
hand traverse grinding up to shoulders if 
desired. 

A variety of extra equipment is avail- 
able, adapting the unit to special opera- 
tions. This includes angular wheel heads, 
Landis-Solex automatic sizing, overhead 
wheel base mounted hydraulically oper- 
ated wheel dresser and extra length hy- 
draulic infeed. 


Photoelectric 
Light Recorder 


Rapid fluctuations in illumination intensity 
are accurately recorded by a new photo- 
electric light recorder introduced by the 
Western Electrical Instrument Corpora- 
tion, Newark, N. J. Developed originally 
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to chart the fast-changing light output 
of railway fusees, this new instrument also 
lends itself to many applications where 
wide variations in light intensity must be 
recorded faster than can be done by hand. 

Though a new device, the recorder 
utilizes principles previously employed in 
other Weston and Tagliabue instruments. 
The sensing element, which can be placed 
wherever convenient, employs a “Pho- 
tronic” photo-electric cell of the dry disk 
type made by Weston for more than 15 
years. A built-in “Viscor” filter matches 
its color response to that of the human 
eye. Its “Celectray” recorder follows rapid 
changes without over-shooting or hunting. 

Full scale values of 20, 40 or 80 foot- 
candles are selected by a single switch. 
The recorder can also measure candle- 
power of any value by proper adjustment 
of distance from the light source. 


Non-Metallic Control Cable 


A small diameter, 600-volt control cable 
which may be laid directly in acid or al- 
kaline soils or installed where chemical 
fumes are present is now being made by 
Rockbestos Products Corporation, New 
Haven, Conn. The cables are made with 
from 1 to 12 conductors consisting of 
either No. 12 or No. 9 stranded tinned 
copper. 

The No. 12 conductors are covered with 
16% mils of polyethylene and the No. 9 





conductors have a 20 mil coating. This 
insulation has good dielectric qualities, is 
resistant to moisture and is flexible at low 
temperatures. It loses form stability at 
higher temperatures and swells in contact 
with oil. A 4-mil extrusion of nylon over 
the polyethylene keeps it in place and pro 
vides mechanical toughness and high re 
sistance to oil. An outer extruded coating 
of Rockhide gives a tough covering which 
is chemically inert and highly resistant te 
ozone and sunlight. 

Permanent color coding on the polyethy- 
lene under the nylon is made in accordance 
with N.E.M.A. standards. 

(New Devices continued on page 549) 
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Coutp be true, too. If we made up in 
one train all the railroad cars we actu- 
ally ship from Wyandotte in a year it 
would contain over 21,000 hopper, tank 
and box cars. It would stretch from 
Detroit to Cleveland. 


Actually, we’re a lot more likely to ship 
those cars of Wyandotte products day 
by day ...at an average of 60 cars a day. 


Along train? 


on, the Caboose is ti jn Detar 




















But either way you look at it we’re 
well acquainted with this nation’s rail- 
roads. We buy from them... we sell 
to them. We think that the cleaners we 
make for railroad use show that we’re 
well acquainted with your needs and 
problems. We think that a demonstra- 
tion will be convincing. May we survey 
your cleaning operations with you? 





THE WYANDOTTE LINE—exterior and interior 
cleaning of passenger cars, Diesels and steam 
locomotives: Raltec, Rillor, Rantier; steam and 
hot water pressure cleaning: Rantier, Rowtal, 
Altrex; vat cleaning: No. 11 Cleaner, Metal 
Cleaner X—in fact, specialized cleaners and 
strippers for every cleaning need. 










RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 


Wyandotte Chemicals Corporation 


Wyandotte, Michigan e Service Representatives in 88 Cities 


yandotte 


REG.U.S. PAT. OFF. 
















































Prudential To Finance 
Leasing of GAEX-DF Cars 


Tse Prudential Insurance Company of 
America will figance construction and leas- 
ing to railroads of the new “GAEX-DF” 
box car developed by the General Amer- 
ican-Evans Company, a subsidiary of the 
General American Transportation Cor- 
poration. 

In making the announcement, Carroll M. 
Shanks, pfesident of the Prudential, said 
there was sufficient traffic to keep 100,000 
of the “damage-free” cars in profitable 
operation. Since it costs about $10,000 to 
build and put each car in service, the in- 
stallation of 100,000 would involve a billion 
dollars of financing. Prudential would sup- 
ply 80 per cent, or $800 million, while 
General Americ¢an-Evans would supply the 
remaining 20 per cent, or $200 million. 

Mr. Shanks explained that the financing 
would be under equipment-trust arrange- 
ments of the usual type. Prudential would 
purchase equipment trust certificates issued 
by General American-Evans and guaran- 
teed by General American Transportation. 
He added that the certificates would per- 
haps have 20-yr. terms, i.e., mature in 
annual installments over 20-yr. periods. 

Lester N. Selig, chairman of the board 
of General American Transportation, ex- 
plained further that the arrangement under 
which railroads would use the cars would 
be a lease—not a purchase plan and that 
nine roads have already made arrangements 
to lease the cars—Boston & Maine; Chesa- 
peake & Ohio; Chicago & North Western; 
Chicago, Burlington & Quincy; Gulf, Mo- 
bile & Ohio; New York, Chicago & St. 
Louis; Pennsylvania; Southern Pacific, and 
Wabash. 


Increase of 122,000 
Freight Cars Approved 


A procRAM calling for a net increase in 
freight-car ownership of 122,000 units 
within the shortest possible time: has been 
approved by the full membership of the 
Association of American Railroads. This 
program, perhaps the most comprehensive 
step the railroads as a whole have taken 
since the rehabilitation program of 1923, 
was approved by the 132-line member- 
ship at a special meeting in Chicago on 
July 28, with virtually all members present. 
Plans call for the following three-fold ap- 
proach to the goal: — 

1—Monthly production of at least 10,000 
new cars both by car builders and by the 
railroads themselves; 

2—An extensive program of renovation 
and modernization of older cars in the 
present fleet; and 

3—Immediate step-up of railroad repair 
programs to reduce the bad order figure 
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ORDERS AND INQUIRIES FOR NEW EQUIPMENT PLACED 
SINCE THE CLOSING OF THE AUGUST ISSUE 
DIESEL-ELECTRIC LOCOMOTIVE ORDERS 

















No.of  Horse- 
Road Units power Service Builder 
Chicago, Milwaukee, St. Paul & Pacific 5 1,200 PG cat s snakes Fairbanks-Morse 
, 1,200 PD... ssknages tikhis Baldwin Looo. Wks. 
5 1,200 CIS ay G.E. 
Duluth South Shore & Atiantio....... ere RAPE Baldwin Loco Wks 
Kentucky & Indiana Terminal........ 5 1,200 RS Ree Fairbanks-Morse 
Louisville & Nashville............... 25A? 1,500 or 
1,600 re Electro-Motive 
16° 1,000 or 
1,200 SR ee Electro-Motive 
ee ae 6 1,200 CRD recta ex beste Lima-Hamilton 
21 800 era 
St. Louis-San Francisoo.............. 25 1,500 General purpose... ... Electro-Motive 
5 1,200 Switching........... Electro-Motive 
4 1,200 Switching........... Fairbanks-Morse 
Seaboard Air Lime..................; 30° =: 1,500 Road ewttoh a Electro-Motive 
20° 1,600 Road switch......... Alco-G. E. 
6A* 2,250 Road passenger... ... Electro-Motive 
10° = 1,000 Yard switch. ........ Baldwin Looo. Wks. 
Tennessee Coal, Iron & Railroad Co.. . 2 1,600 All eS A: Baldwin Loco. Wks. 
1,200 LSE bi vac vera Baldwin Looo. Wks. 
Youngstown Sheet & Tube Co........ 3 750 ik base5.e4ex nae win Loco. 
DIESEL-ELECTRIC LOCOMOTIVE LEASES 
Baltimore & Ohio. .....00.eeeeeeeee ° 14 —s:1,600 | er Baldwin Loco. Wks 
244 1,000 Sas 0sbeneecoud Baldwin Loco. 
ELECTRIC LOCOMOTIVE ORDERS 
Road No. of locos. Builder 
Chicago, Milwaukee, St. Paul & Pacific 125 eecereroee a Electric 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
CN PDs ns < on ssn i sonscencaee Ss ves cc acescanoeneen National Steel Car Co 
Chesapeake & Ohio ~ @ — —“e pon ey, 
SEA so'vscctsncdes . ss scchat cheese” 
1,000?  70-ton hopper................. Bethlehem Steel 
& Ess I — a - ch ww bee pees tics sak Pullman-Standard 
Chicago tern Illinois. .......... BE Gcccoccccvccecocsevecs shops 
nn Ea (25, Covered hopper. 2.0.200000001 Thrall Car Co 
Chicago, Milwaukee, Pacific Di veecxbcentee Company shops 
Rock Island & Pacific. ...... 69° 70-ton covered hopper......... American Car & Fdry. 
Gulf, Mobile & Ohio................. i coh cnace Rs bree 60,004 se enKe ny shops 
UES Saki ek kes nneondas ee Sree Steel 
Ee eee 500" . Refri Sls vhs apbsncmhes vein Despatch shops 
Re ES so avcccckccscece sal Despatch shops 
500" 70-ton gondola................ Despatch shops 
500"  70-ton hopper................. Despateh shops 
Hoa ee ee eee ree itch shops 
"500"  70-ton gondola. ...............Greenville Steel Car 
ss —"  ) | ARS or Greenville Steel Car 
500"  70-ton gondola................ Bethlehem Steel 
IR a vaxc cA seees sete ocxe's re oe American Car & Fdry 
ss 5 wc vse esa uah aie Pullman-Standard 
750% Gondola..........csceceeeeees General-American 
SY: Moni ce wees pe os secede nee General-American 
=. _. ig. seabsnet se sohanrs3ahe . Pressed Steel Car 
Reading. .. ...-... 0. eceseeceeeenes d I oo 5. sc éinwa vale nil Bethlehem Steel 
St. Louis-San Francisoo.............. 500 D6 ck heb vin doce aal Pullman-Standard 
Seaboard Air Tame... ....5..ccsceecce aes Kkoes SaaRheatoFs++5cerand Pullman-Standard 
Ae eee Pullman-Standard 
100° Covered iphoaghato tach... Pullman-Standard 
Se = I, ba ko ciis ov. ns-20'se ben’ Bethlehem Steel 
ee eee er” Internat’] Car & Ry 
Equip. Mfg. Co 
PiSibtedebin st cee ken 1,000 ENC. 5 con wens 0 cie'e'a oe Y 
Se ad was ous <enin us ¢'5 1,000 oes a Sel okies < 60 American Car & Fdry 
, SE aloe Van wiccse spose s%e General ican 
1,000 ESE a eek Company 
500 ER ies GELS bs hoes oes 9 paewwd Company shops 
Union Tank Car Co eeicsnsd ee eg oa eed cole Company 
FREIGHT-CAR INQUIRIES 
Atlantic Coast Line................. 300 7O-tom covered howper. .. oo... ccc ccc c cc ccccees 
Baltimore & Ohio. .................. 300 70-ton flat car underframes................ 000 seee: 
Chicago, Indianapolis & Louisville 100 Se Eel Nia ENP MR Sa aay SO ee ee 
150 Neh AES is 5 Sig tin pic Nie-olne a's bva.vnesoe'ceegees 
Rebsanb sot keane 1,0005 i DULG cous Uarees bdiee bch cecebeneeces 
New York Central.................. 1,500 — SESSEERS ate Sa eee 
1,500 in on hw side digmteicd co cacceseeeesccescs 
a4 REET o's 0G 57 eealeee cksacccwscecoseces: 
tr ont et ee Cn eles lliliteceeee 
1 To be delivered within six months, completing tion of the road. 
3 Deliveries expected to begin in October and to be -by the end of, the year. 
wen ee to begin in October and to be completed 
4Six of the locomotives have already been delivered. The remainder are scheduled for delivery by 
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announens NEW NATIONAL 
STANDARDIZED BRUSHES 


at a BETTER PRICE for a BETTER PRODUCT in a BETTER PACKAGE 


Our years of standardization work boil down to this: you get the grade used originally, 
or a newly-developed superior grade, in a new, simplified method of carbon brush pur- 
chases. You make a substantial saving in ordering, billing, stocking and transportation. 


HERE ARE A FEW OF THE BRUSH ITEMS YOU CAN NOW ORDER FROM STOCK: 











TYPICAL APPLICATION BRUSH No. _SIZE (inches) GRADE pe ca 
@ West. SK Motors & Generators NC 12-3202 1%4,x1x% 255 50 
@ GECD Motor & Gen. (15/15°) NC 12-4003 2x14x% 255 50 
@ Diesel-Elec. Loco. Main Gen. (30/30°) NC 12-4819°  2144x14x% SA-35 100 
@ Diesel-Elec. Aux. Gen. & Blower NC 16-3220 13%4,x1x\&% SA-3538 100 
@ West. Motors & Gen. (Tandem Holders) NC 16-5603 2144x134 x.492 SA-35 100 
@ Diesel-Elec. Aux. Gen. & Blower NC 20-3220 2x1x% 259 100 
@ Diesel-Elec. Main Generator NC 20-4202 2,4 x 145 x % (¥4-3%5) -SA-3590 100 
@ P.C.C. Car Motors NC 20-4810 2x14%,x % (4'5-7s) AX-5 100 
@ Diesel-Elec. Traction Motor NC 20-6420 24,x2x % (74-75) AZY 100 
@ Diesel-Elec. Main Generator NC 24-4024 2144x144x ¥% (%-%) 255 100 
@ Diesel-Elec. Traction Motor NC 24-5620 2x13%,x % (3-3) AZY 100 
@ Diesel-Elec. Traction Motor NC 24-7215 2x2U4x 3% (%-%) AZY 100 
Complete lists of standardized brushes supplied on request 











The term “National” is a registered trade-mark of 


NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd St., New York 17, N. Y. 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 


New York, Pittsburgh, San Francisco 








ORDER BY “NC” 


STANDARDIZED BRUSH NUMBER 
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- Delivery to begin late in November. 

.* For use in electrified territory between Harlowton, Mont., and Avery, Idaho. The locomotives were 
built for export to Russia but were not delivered due to international developments after the order was 
Placed. They are desi to operate on 3,300 volts d.c., but will require certain modifications as to gage and 
coupler height before they can be placed in service. The Milwaukee will undertake the necessary modifica- 
tions, and in addition, will equip at least two of the locomotives with steam generators to permit their use in 


"To be equipped with high-speed Deli begin in N 
0 be equipped with hi trucks. Deliveries to begin in November. 

* Ultimate ownership of cars not yet settled. 2 

* The Rock Island is also inquiring for material for the construction of 500 50-ton flat cars in its own shops. 
o w be fa constructed from one-piece steel underframes p from the General Steel Castings 

Sorporation. 

" Five hundred of the refrigerator cars are for the Merchants Despatch Transportation Corp. The road 
also contemplates making arrangements to contract with car-building shops for complete reconstruction 
of 2,000 box cars and 2,000 gondolas. 

* Deliveries expected to Coste in January and to be completed in April. The road’s heavy repair and 
ee : arene covers 17,000 cars, which, beginning August 1, will come out of shop at the rate 
,000 a month. 

-* First deliveries e in December, with completion scheduled for the early part of 1951. 

~ To be equipped with welded steel tanks for transporting liquified petroleum gases. 
na * These are 40-ft. cars. The construction of 100 50-ft. steel refrigerator cars has also been authorized. 

OTES: 


Missouri Pacific.—The Missouri Pacific has ordered a total of 100 one-piece cast-steel underframes for 
pulpwood cars. 

Wabash.—The Wabash has announced a car-construction program calling for a total of 500 new 50-ton 
box cars, 300 will be 4014-ft.; cars with 8-ft. doors and 200 will be 5014-ft. cars with 1414-ft. doors. The 

pany has ordered material for the construction of one dep’ center car and has under consideration 
the acquisition of 100 mill-type gondola cars and 50 flat cars. Total cost of the 700 new box cars to be 
my by the Wabash and its subsidiaries, the Ann Arbor (which will purchase 100 50-ton, 4014-ft. cars) 
and the New Jersey, Indiana & Illinois (which will purchase 100 50-ton 5014-ft. box cars with 15-ft. doors) 
not including the gondolas or flat cars, is estimated at $6,400,000. 








SELECTED MOTIVE POWER AND CAR PERFORMANCE STATISTICS 
Freicut Service (Data rrom I.C.C. M-211 ann M-240) 

















4 months ended 
Month of April with April 
Item No. 1950 1949 1950 1949 
3 Road locomotive miles (000) (M-211): 
3-05 Total, Se Se en 28,580 34,676 107,076 143,319 
3-06 Total, Diesel-electric Pee cketsdes eee sees Sbassn setae 16,678 11,780 63,549 44,742 
el es cl acinswernay enon dvedssntesvess: 8 857 3,193 3,385 
3-04 FERS EO 46,124 47,314 173,837 191,447 
4 Car-miles (000,000) (M-211): 
4-03 DE CEE UCe hp apacedene dco tence ea ouws 1,573 1,532 5,790 5,947 
sin cetbnss krone cats okes ers snsaneess 889 894 3,174 3,414 
6 Gross =o. contents and cabooses (000,000) 
6-01 Total in _ steam locomotive trains... .... 49,987 58,351 169,619 223,902 
6-02 Total in oil-burning steam tive trains......... 0,56 14,074 43,367 59,118 
6-03 Total in Diesel-electric locomotive trains............ 47,553 34,416 178,472 127,965 
6-04 Total in electric locomotive trains.................. ~350 2,414 8,305 9,097 
S oes < Total in all trains... FE tener 5 tid sa); 0,493 109,262 399,845 420,106 
verages per train-mile (exclu ight trains - : 
10-01 Locomotive-miles (principle mm | PG. + cheat’ 1.05 1.06 1.05 1.06 
10-02 Loaded frei CLC cabhwss con nenabeeee 38.00 36.50 37.10 35.10 
10-03 Empty fr t car-miles ie aah se Asean sh ee obese 64.00% 21.50 21.30 20.40 20.10 
10-04 Total freight car-miles (excluding caboose).......... 59.50 57.80 57.50 55.20 
10-05 Gross ton-miles (excluding locomotive and tender)... . 2,671 2,603 2,566 2,477 
10-06 Net ton-miles EE ee eee eee ee ee 1,201 1,196 1,147 1,129 
12 Net ton-miles loaded car-mile (M-211)............ 31.60 32.80 30.90 32.20 
13 Car-mile ratios (M-211): 
13-03 Per cent loaded of total freight car-miles............ 63.90 63.20 64.60 63.50 
14 Averages per train hour (M-211): 
14-01 Train miles. . PS ES ORS Pere, fee eee 17.10 16.90 17.00 16.80 
14-02 Gross ton-miles (excluding locomotive and tender).... 45,044 43,370 43,027 40,990 
14 Car-miles freight car day (M-240): 
14-01 Ea Rains te py ae a 46.20 43.50 42.00 42.00 
~ og =~ is von nee pry Ee apne eae wanes: - 41.30 “= 40.00 
verage net ton-miles per freight car-day (M-240)..... 855 7 818 
17 Per cent of home cars of total freight cars on the line 
DCCL ethan cadena steksabas deaseeush neces 43.70 50.80 47.50 49.50 
Passencer Service (Data From I.C.C. M-213) 
Sas yo motive-power miles (000): 
epee GO LLL 11,939 16,026 44,537 68,375 
3-06 Diesel-electric Tis hi teh te idee bk lewis -4'o 1m gem oe ba's.0e 14,217 12,318 55,859 46,607 
3-07 EE, RE Re as Re DEW Se duc kw pd Gh ede sWnde os > 1,6 1, 6,364 6,794 
3-04 , BR esses sresereesecessccccoseceuseosees 27,766 30,028 106,761 121,853 
4 — 1 —_ car-miles (000): a 
4-08 in I tive-propelled trains............. 263,289 279,508 1,028,779 1,122,736 
4-09 Total in coal-burning steam locomotive trains... .... 62,445 84,459 " 365,521 
4-10 Total in oil-burning steam ive trains......... 33,350 43,547 136,146 175,518 
4-11 Total in Diesel-electric PRs ccecut$.0% 149,854 132,834 596,076 506,490 
12 car-miles per train-miles....................... 9.26 9.09 9.38 9.05 
Yarp Seavice (Data rrom I.C.C. M-215) 
1 Freight yard switching locomotive-hours (000): 
1-01 Chen, Guebdperming. ws. si ccc ccc cas cccccccs 1,445 1,918 5,530 8,140 
1-02 is ucined deviate vovietedesaaee 207 280 874 1,198 
1-03 och bn mass wes Gea’ dave’ « 2,393 1,921 9,205 7,488 
1-06 Sa ee re en 4,070 144 15,713 16,934 
2 Passenger yard switching hours (000) 
2-01 Steam, coal-burning 61 94 251 417 
2-02 Steam, oil-burning 12 16 51 69 
2-03 Diesel-electric! 222 201 882 7 
2-06 Total : \ 329 346 1,320 1,418 
3 Hours per yard locomotive-day: 
a} Steam : Bi Ro RE 4 9.00 
Diesel-electric x .70 .30 17.70 
3-05 Serviceable. , : 14.00 13.40 13.70 13.50 
3-06 All locomotives (serviceable, unserviceable and stored) 11.70 11.40 11.30 11.60 
4 Yard and train-switching locomotive-miles per 100 loaded 
vipa eet CEE eee 1.79 1.87 1.87 1.96 
5 Yard and train-switching locomotive-miles per 100 pas- 
train car-miles (with locomotives).......... 0.77 0.77 0.80 0.78 
' Exclades B and trailing A units. 
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from 6.5 per cent to an even 5 per cent of 
the present car fleet. 

The ultimate goal is the net addition of 
approximately 69,000 box cars, 36,000 
gondolas, 11,000 hoppers and 8,000 flat 
cars to bring the present fleet up to a new 
“level” of 1,850,000 cars. 

Association President William T. Faricy 
said he hoped the 10,000 cars-a-month goal 
would be a reality by January, 1951, but 
he emphasized it would take far more than 
a year’s production at that rate actually 
to bring the car fleet—presently numbering 
1,727,873 units—to the final objective of 
1,850,000 cars. Retirement of the obsolete 
and “war weary” he said, has been running 
close to 72,000 cars per year since 1948. 
But with the proposed rehabilitation pro- 
gram, many older cars in the present 
fleet will get a new lease on life, and Mr. 
Faricy indicated the retirement figure 
would drop to around 50,000 cars per year 
for the next two years, at least. 

The national goal of 1,850,000 cars is 
divided by types as follows: Box cars, 
775,000; gondolas, 325,000; hopper cars, 
575,000; and flat cars, 55,000. 

To the press, Mr. Faricy made it clear 
that the Chicago meeting was not a hasty 
move prompted by the Korean military 
crisis. On the contrary, growing civilian 
car needs, stemming in large measure from 
industry’s five-day work week and _ free 
weekend demurrage, had made special 
action necessary a considerable time be- 

fore the war started. 

A shortage of steel looms as the biggest 
deterrent to achievement of the car pro- 
gram, although Mr. Faricy said he ex- 
pected complete cooperation from both the 
car builders and the steel industry. If 
steel allocation becomes necessary, he said 
he hoped it would be on a vountary basis. 

In calculating the nation’s new freight 
car needs, Mr. Faricy said that the rail- 
roads had had the very finest kind of co- 
operation from the National Industrial 
Traffic League and from the 13 regional 
shipper’s advisory boards. To these groups, 
and to shippers in general, the railroads 
have pledged “to do all in their power to 
obtain the most efficient use of freight cars. 
As a part of their program to increase 
transportation output, the members have 
set as a goal a national average of 50 miles 
per freight car per day, or approximately 
the figure attained during World War II.” 
[The 1949 figure—which includes not only 
cars en route, but also those being loaded, 
unloaded and awaiting repairs—was 393 
miles per day.] 


Aluminum Sheet and Place 
Nomenclature Approved 


To clarify the designation of aluminum 
sheet and plate, the Sheet Division of the 
Aluminum Association has adopted stat- 
dard nomenclature for these products & 
follows: 

Plate—a solid section rolled to a thick- 
ness of 0.250 in. and heavier, in rectangular 
form with either sheared or sawed edges. 

Sheet—a solid section rolled to a thick 
ness range of 0.006 in. to 0.249 in. i 
clusive, supplied with sheared, slit, 
sawed edges. Flat sheet is furnished @ 
rectangular form with sheared, slit, 


SEPTEMBER, 195° 









The square-headed retaining 
pin is held securely in place 
by a flanged hood ear bent 
over the pin head as an anvil. 


WO EYE HLONGATION 
LCOLID 


THE LIFETIME JOURNAL BOX LID 


Call your Alco sales representative in 
New York « Cleveland « Chicago + St. Lovis - St. Paul + San Francisco 









] 
l 





Qearrear 8s 5 Go 


RAILWAY STEEL-SPRING DIVISION * AMERICAN LOCOMOTIVE COMPANY 
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NUMBER 2 OF A SERIES 


BIDDLE 


is, 








JAMES G. BIDDLE 1316 Ae ST. 


a) BR eee 


BORATORY & 







ELECTRICAL TESTING « SPEED MEASURING INSTR Tela helalem 2elel a. lar h 





BRIDGE-MEG ...a complete and convenient instrument for 
ELECTRICAL RESISTANCE MEASUREMENTS 


In one portable unit railway electrical men 
enjoy the convenience of a Megger Insulation 
Resistance Tester, a Wheatstone bridge for 
measuring coils, resistors and circuits, and an 
optional feature—the Varley Loop connec- 
tion—for locating faults on wires. The 
Bridge-Meg weighs only 15 lbs. Test current 
is supplied by a handcranked generator. There 
is no dependence on batteries or outside 
source of current. A rotary switch permits 
instant selection between insulation resistance 
and Wheatstone bridge functions. 

Conductor resistance range of the bridge is 
.01 ohm to 999,990 ohms. Insulation resis- 
tance ranges from 10;000 ohms to as high as 
1000 megohms. Set is available in various 
ratings, 250,.500, or 1000 volts d-c. 

Photo shows, an electrical engineer at 
Baldwin Locomotive Works making a 
Wheatstone ‘bridgé test on the auxiliary gen- 
erator.in a control chassis for a 1000 hp 
diesel-electric engine. In‘railroad shops the 
Bridge-Meg is a time-saving investment for 
checking power and control circuits in diesel- 
electric engines, for checking air conditioning 
and communication circuits on passenger 
coaches, and for resistance tests on installed 
power and lighting equipment. 


























Every railroad electrical engineer should 
be familiar with this instrument. Bulletin 
21-60-X contains 12 pages of description, 
illustrations and charts. Your request will 










bring you a copy by return mail. 





















REDUCE TRACTION MOTOR MAINTENANCE COSTS 
DETECT ABNORMAL OR UNBALANCED RESISTANCES 
... with the DUCTER® Low Resistance Ohmmeter 


to normal values to prevent localized heating 
in joints and connections. 


Railroad electrical men everywhere find the 
Ducter Low Resistance Ohmmeter rugged and 
simple to use and dependably accurate for 
measurements down to a millionth of an ohm. 


The Ducter Low Resistance Ohmmeter is 
discussed clearly and interestingly in our 
Bulletin 24-25-X—its operation and applica- 
tion are covered fully in our Instruction 
Manual 23J25-X. 


Your copies will be mailed promptly, when 
_% you write. 


VISIT THE BIDDLE BOOTHS AT THE RAILWAY SHOWS 


James G. Biddle Co. engineers Will be 
available and instruments will be on display 
at the SIGNAL SECTION EXHIBIT of 
the AAR, Hotel Statler, New York City, 








Sept. 18, 19, 20...also at the RAILWAY 

CTRICAL SUPPLY MANUFACTURERS 
ASSOCIATION, Hotel Sherman, Chicago, 
Sept. 18-21. Be sure to visit us. 
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Series field circuits of d-c rotating equip- 
ment and a-c traction motors should be kept : 


sawed edges, which may be flattened by 
any standard method. Coiled sheet is fur- 
nished in rolls (coils) with slit edges. 
Heretofore, the terms “strip” and “coiled 
sheet” were applied interchangeably to 
the same product, but the new momencla- 
ture officially recognizes the latter, more 
descriptive term. 

The definitions were formulated by a 
Sheet Division committee comprised of 
representatives of the Aluminum Com- 
pany of America; Sheet Aluminum Cor- 
poration; Kaiser Aluminum & Chemical 
Corp.; Reynolds Metals Co.; Revere Cop- 
per & Brass, Inc., and Fairmont Alumin- 
um Company. 


SUPPLY 
TRADE 
NOTES 


Turco Propucts, Inc—Turco Products, 
Inc., has acquired a plant at 120 Lister 
avenue, Newark, N. J., for use as a manu- 
facturing and laboratory center for Turco’s 
Atlantic Division. N. B. Williford has 
been appointed production superintendent 
of the division. Thomas Franzreb, process 
engineer, formerly of Philadelphia, Pa., 
is forming and will head a process engi- 
neering group to make special field studies 
of cleaning problems in the plants of 
eastern customers. Headquarters will be 
at Newark. 

€ 

GeneraL Steet Castincs CorPoRATION. 
—Albert M. Schieler has been appointed 
district manager—sales of the General 
Steel Castings Corporation at Granite City, 
Tl. 

Mr. Schieler joined the Commonwealth 
Steel Company and General Steel Castings 





Albert M. Schieler 


in 1920 as an office boy, after two years 
of high school. Subsequently he completed 
high school at night and also took courses 
with the International Correspondence 
Schools and LaSalle Extension University. 









Until 1929 he held various stenographic 
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The sare-N-Ezy Air Filter 
WASHER-OILER sl 
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‘The SAFE-N-EZY Air Filter 
Washer-Oiler should be 
standard equipment at each 
of your service points: 


ster... More Efficient... Less . _— . 
pensive Air Filter Maintenance : 
ast—reasonably priced cleanin and oilin uipment that cuts air filter ' 

bet 2 —— T «Fast... THOROUGH... ECONOMICAL 


htenance and service costs to the bone! 


SAFE-N-EZY Air Filter Washer-Oiler thoroughly cleans and oils standard 
permanent type locomotive and passenger car air filters at a speed never 2. CLEANS AND OILS FILTERS-IN ONE HANDLING 


te possible by other methods. 


machine, a complete, packaged unit does the entire job of thorough clean- 
and oiling, employing centrifugal action. Design provides for tailored 3. COMPACT...A SINGLE PACKAGED UNIT 
hing to suit the condition of each load of filters. Under this modern wash- 

nd oiling teckaique the filters are cleaned and dried before the oil is sprayed 

Centrifugal action assures thorough, even oiling. 4. REDUCES FILTER INVENTORY 


unusual compactness of the Washer-Oiler—less than 30 sq. ft. of floor 


-—permits convenient installation in existing service plants. Power is pro- 
a by a single, totally enclosed fan-cooled electric motor with direct, wholly 3. SIMPLE, ONE-MAN OPERATION 


bsed “life-time” drives. No chains or belts are used. 


6. SAVINGS QUICKLY AMORTIZE INVESTMENT 


XTON-MITCHELL CO. ‘oxo: 
Department | RM9 Omaha 5, Nebraska | ) 
Railway Supplies—Specialty Appliances, Tools and Parts for Locomotives and Cars 








TOM HODGES 
= Norman Road 


Sal €S | MOUNTAIN REGION SUPPLY CO. PAUL D. CURTIS CO. : ECONOMY ARCH CO. 

813 City National Bonk Sliding First National Bank Build 1701. Ambassador Building 
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and other office jobs. He was then ap- 
pointed material expediter, and from 
1934 to 1940 served, first as manufacturing 
engineer, and, later, as assistant to the 
works manager at the Commonwealth 
plant. In 1940 he became superintendent 
of the finishing and P.M.S. departments 
at the same plant, and in June, 1945, was 
made assistant manager of the service de- 
partment. Mr. Schieler joined the sales 
department in 1947 as sales representative 
for the southern district. 


4 


GENERAL Exvectric Company. — Jack 
Hause has been appointed manager of the 
transportation division of the apparatus 
department of the General Electric Com- 
pany, at St. Louis, Mo., headquarters of 
the department’s newly formed mid-states 
district. 

Mr. Hause joined G.E. in 1937 and was 
assigned to general sales engineering work 





Jack Hause 


at Washington, D. C., for two years. In 
1940 he was transferred to the locomotive 
and car equipment divisions at Erie, Pa., 
where he specialized in mine and indus- 
trial locomotives and railroad-type electric 
and Diesel-electric locomotives. He was an 
application engineer on the new Alco-G.E. 
gas-turbine electric locomotive prior to 
becoming manager of the transportation 
division. 
e 

BALDWIN-LiMA-HAMILTON CORPORATION. 
—Marvin W., Smith, president of the 
Baldwin Locomotive Works, and George A. 
Rentschler, chairman of the executive com- 
mittee of Lima-Hamilton Corporation, 
have jointly announced that the boards of 
directors of their respective companies have 
approved the substance of a plan to con- 
solidate operations of the two companies 
under the name of Baldwin-Lima-Hamilton 
Corporation. 

The plan is subject to working out all 
necessary details and to required action 
by stockholders of both companies. It is 
proposed that Mr. Rentschler will be chair- 
man of the board, and Mr. Smith president, 
of the new corporation, assets of which will 
be valued at approximately $120,000,000. 

“The principal products of the two 
companies,” the ‘Smith-Rentschler an- 
nouncement said, “supplement each other 
and will result in better diversification. In 
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Material: i" mild steel. 
Maximum number of 
holes: 104. Maximum 
diameter of hole: 1:%°. 


A close-up of the punch 
and die setup which 
gives 116 combinations. 


ee eS LLL 
















PHOTO—COURTESY YOUNGSTOWN STEEL CAR CORP. 


104 HOLES EVERY 10 SECONDS 








The multiple punching of these holes must be very rapid; however, another important 
requirement is the maintenance of accurate location, and the spacing of one hole 
from another. 


The assembly which follows is smooth and certain—no costly misfits on these 24-foot 
trailer frames. 


On this Cincinnati Press Brake the spacing, the number of holes or the size of the holes 
may be changed quickly and economically, as required . . . or the brake may be used 
for many other operations—all accomplished with minimum time loss and at lew cost. 


Write for Catalog B-2. It illustrates many applications for the press brake and press 
work performed on Cincinnati Press Brakes. 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25,QHIO U.S.A. 
SHAPERS - SHEARS - BRAKES | 
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THIS 
‘ UNIVERSAL 
IRON WORKER 






(1) PUNCHING HOLE 13/16” 
through 34” flat iron 

(2) CUTTING 45° CORNER off 
3%” flat iron 


(3) CUTTING ANGLE IRON 
3/16” x 24%” x 3” 


& (4) curtinc 1” ROUND BAR 4 : 
(5) .curTiNG 2%" x 4” SLOT in %” flat iron 
(6) STRIPPING a piece of angle iron from 3” $0212” 










A-swell-known Colorado railway shop tenet 
on request) now doesin one hour with its 
“Buffalo” Universal dron Worker what for- ” 
merly took a day with torches! 


That’s an example of how the ULLW. speeds _ 
up the work, not only in railway shops, but 
in heavy industries as a whole, on both repair 
and straight production work. Here’s a ma- 
chine that can do up to five operations with- 
out tool changes—punching, shearing, cutting, 
notching @nd coping. 

Be THIS INTO THE EXTRA 
TURNOUT .AND EXTRA -PROFITS a 
“Buffalo” {U.LW: could put into.your fabrica- 
tion 0; ions! .Let us mail you cones 
informa onthe: full< line. ; p 




































..Write for Bulletin 
»r 360-D 


* MACHING 


BUFFALO.  €OMPANY 


174 (Mortimer St. _<. Buffalo, New York 
_ Canadian Blower & cvcetenti Kitchener, Ont. 
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the Diesel-electric locomotive field there 
should be substantial advantages in inte- 
grating the activities of the two organi- 
zations.” 
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Batpwin Locomotive Worxs.—E. R. 
Wisner, who has been associated with Bald- 
win since 1947, has been appointed man- 
ager, locomotive department, in which ca- 
pacity he will direct sales activities in 
connection with complete locomotives of all 
types, and E. F. Sheehan, assistant manager 
of the renewal parts department, has been 
appointed manager of the department, with 
complete charge of all activities connected 
with renewal parts for both Diesel and 
steam locomotives. 

Mr. Sheehan received his early training 
in the railroad field with the Lima Locomo- 





£. F, Sheehan 


| tive Works (now part of the Lima-Hamilton 


Corporation) and the Norfolk & Western. 
He joined Baldwin in March, 1939, and 
served successively as assistant to works 
manager, assistant to vice-president— 
operations, coordinator of purchases and 
stores, and assistant manager, renewal parts 
department. 
e 


PuLtman-Sranparp Car MANUFACTURING 
Company.—Charles W. Bryan, Jr., of 
New York has been elected president of 
the Pullman-Standard Car. Manufacturing 
Company.. Mr. Bryan was formerly asso- 
ciated. with the Federal Shipbuilding & 
Dry Dock Co. Champ Carry, who has been 
president of Pullman-Standard, will con- 
tinue to be ‘associated directly with the car 
manufacturing company as chairman of its 
board of directors... He also will continue 
as president and chief executive officer of 
Pullman, Inc. 

Roy F. Johnson, who has been appointed 
manager of the sales and service engineer- 
ing division of the Pullman-Standard Car 
Manufacturing Company at..Chicago, a8 
announced in the July issue, was born on 
December 22,. 1892, at Litchfield, Ill. His 
business career began in September, 1909, 
when ‘he joined the Pullman Company at 
Chicago as a junior draftsman. . Two years 
later‘ he ‘transferred to the’ Atchison, To- 
peka & Santa Fe at Chicago, serving as 
draftsman-inspector until 1912.’ Subse- 
quently ‘he ‘held various positions succes 
sively) with the Haskell & Barker Manvu- 
facturing “Co., the Federal’ Cement Tile 
Company, the Ryan’ Car Company, and 
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WALWORTH LUBRICATE 
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HESE are just a few of the reasons 

why Walworth Lubricated Plug 
Valves give ‘‘top” performance on 
many difficult services. 

All Walworth Lubricated Plug 
Valves employ special insoluble lubri- 
cants which protect the plug and body 
against contact with the line fluid, thus 
combatting erosion and corrosion. 

The lapped surfaces of the valve are 
“pressure sealed” when the valve is in 
either the open or closed position. By 
turning the lubricant screw, lubricant 
is forced under high pressure through 
a grooving system that completely en- 
circles the ports as well as the top and 
bottom of the plug. 

The lubricant seals the valve against 


_, Direct port opening 

,.. Quarter 
Dead tight shut-off 

Freedom from attack by flu 

_. . Pressure se 


_.. Made 
for pressures 


* ts 
yacuum requiremen 


turn opens oF closes valve 


ids being handled 








aled 
1%" to 24" 


line. Sizes from ond fer 


in a complete nas 5,000 psi., 


from 17 


leakage, and reduces friction between 
plug and body. This permits easy, 
quick, full-opening, or tight shut-off 
with only a quarter turn of the plug. 

Number 1700 (illustrated) is a Steel- 
iron valve, wrench operated, designed 
for a working pressure of 200 pounds 
WOG (water, oil, or gas). Valves are 
available in either screwed or flange 
types. Screwed type have API line pipe 
thread lengths. Flanged type (No. 
1700F) is faced and drilled to American 
Standard for 125-pound cast iron 
flanges unless otherwise specified. 

For further information about No. 
1700 as well as the complete line of 
Walworth Lubricated Plug Valves, 
write for catalog. 


WALWORTH 


valves and filftings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


D PLUG VALVES 
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CLEANING TIPS for DIESEL MEN 


SAVE YO on Each 


Diesel Engine Cleaned|/ 


Average Labor and Material Cost 


Now Less Than $2 Per Engine 


With Super-Magnusol the job of cleaning diesel engine exteriors is taken out 
of the costly hand-labor category. It’s quick, simple and thorough. One man 
does the whole job, with an average saving of $10.00 per engine. First he 
sprays a mixture of one part Super-Magnusol to six parts safety solvent 
(unheated) on engine surfaces, starting at the top on one end, and working 
down and along to the other. (The engine is turned over at idling speed during 
the cleaning operation. Electrical units are covered to prevent cleaning solu- 
tion and rinse water from entering.) 

By the time he has sprayed all engine surfaces, the cleaning mixture has 
penetrated to the painted surface, loosening all the oily dirt. He then spray 
rinses the engine with plain water at tap temperature...and the cleaning 
job is done, even in all hard-to-reach spots. 

All surfaces are spotlessly clean, with no traces of dirt or oil, eliminating 
a serious fire hazard. There’s no attack on paint or metal, since Magnusol is 
completely harmless to all metals and all good finishes. 


We'll be glad to arrange a trial demonstration of Super-Magnusol 
at your convenience, if you'll let us know when and where. 


Railroad Division 
MAGNUS CHEMICAL COMPANY - 77 South Ave., Garwood, N. J. 
— In Canada—Magnus Chemicals, Lid. , Montreal 


“MAGNUS CLEANERS 


AND 


CLEANING EQUIPMENT 
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the Streator Car Company. In 1927 Mr. 
Johnson worked dismantling coal mines at 
LaSalle, Ill. He returned to Ryan Car in 
1929 as manager of works and later be- 
came general manager. From 1933 to 1934 





Roy F. Johnson 


he was with the Edward G. Budd Com- 
pany at Philadelphia, Pa., as a project 
engineer. He became liaison engineer of 
Pullman-Standard in 1934; engineer of 
research in 1939, and associated director— 


research in 1948. 
* 


AMERICAN BRAKE SHOE COMPANY.— 
Thomas J. Wood, eastern district works 
manager in the operating department of 
the Brake Shoe and Castings Division of 
the American Brake Shoe Company, has 
been appointed chief metallurgist of the 
division. Raymond A. Frick, formerly 
plant superintendent, has been appointed 
eastern district works manager of the 
Division; Ralph C. White has been ap- 
pointed superintendent of the north Kan- 
sas City, Mo., plant, and Raymond A. 
Martinson has been appointed superinten- 
dent of the Chicago plant of the division. 


¢ 


SuPERHEATER Company.—Bard Browne, 
vice-president of the Superheater Company, 
Division of Combustion Engineering-Super- 
heater, Inc., has been appointed to direct 
also the activities of the western district 
sales department and the consolidated 
eastern and western service departments. 





Philip D. Blanchard 


Philip D. Blanchard has been appointed 
manager of service with headquarters at East 
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WITH REPUBLIC ALLOY STEEL PARTS! 


Sidetrack those high maintenance costs that have 
been red-lighting profit—and go through on the 
green with long-service Diesel parts made of 
tough, wear-resistant Republic Alloy Steels! 


Republic Alloy Steels react uniformly to heat 
treatment—produce hard working surfaces—resist 
fatigue, impact and extreme temperatures. Gears, 
studs, bolts, wrist-pins, connecting rods, crank- 
shafts, valve springs, bearings and other mechani- 
cal parts live a lot longer life—help keep equip- 
ment rolling with less “downtime”. Alloy steel 
parts are good imsurance against danger of costly 











breakdowns in high speed freight and pas- 
senger service. 


Republic offers you a 3-Dimensional Metallur- 
gical Service. Veteran field metallurgists—work- 
ing closely with laboratory and mill metallur- 
gical staffs—are ready to give you prompt, 
helpful assistance in properly applying these 
cost-cutting steels to your specific requirements. 
Write, phone or wire us, today. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


ALLOY STEELS 





Other Republic Products include Stainless, High Strength and Carbon Steels—Sheets—Plates—Pipe—Bolts, Nuts and Rivets—Boiler Tubes 
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with IRVINGTON 
class | 5 [Insulations 


Your motive power’s electrical equipment runs 500° F. cool when 
protected with Irvington Class H flexible insulations. For these 
remarkable high-temperature materials make railway motors and 
generators more dependable than ever. 

The greater heat resistance of Class H insulations permits higher 
ambient temperatures, increases safety factor, and materially pro- 
longs insulation life. If your diesel-electrics seem to suffer from too 
many motor and generator burn-outs, rebuild with Irvington Class H 
insulations .. . to sustain heavier overloads, to cut repair costs, to 
boost availability. 











Select Class H Insulations from this Extensive Irvington 
Line: Silicone Varnished Fiberglas*—Silicone Varnished Fiber- 
glas* Tubing—Silicone Glass Mica—Silicone Coated Asbestos— 
Silicone Rubber Coated Fiberglas*—Silastic** Coated Fiberglas*. 
Send today for technical data and samples. 


Look, ie. Puig en 


for Insulation Leadership 





*®Owens-Corning Fiberglas Corp. 
*¥*® Dow Corning 


"eu s earo™ 


IRVINGTON Varnish & insulator Company 


Irvington 11, New Jersey 
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Chicago, Ind.; H. Gene Harrison, assistant 
manager of service at East Chicago, and 





H. Gene Harrison 


Samuel L. Brownlee, manager of sales, 
western district, with headquarters in the 





Samuel L. Brownlee 


Bankers’ building, Chicago. Roy J. Van 
Meter, vice-president in charge of western 
sales and service, has retired. 


e 


LeBANON STEEL Founpry.—The Leban- 
on Steel Foundry has effected licensing 
agreements with the Timken Roller Bear- 
ing Company to produce and sell a heat- 
resistant super-alloy known by the trade- 
mark “16-25-6.” Both patent and trade- 
mark registrations are owned by Timken. 


* 


Unitep States STEEL CoRPORATION.— 
A. Paul Selby has been appointed assistant 
to the sales vice-president, United States 
Steel Corporation. Mr. Selby has been 
assistant general manager of sales of the 
Carnegie-Illinois Steel Corporation, a U. 
S. Steel subsidiary, since October, 1945. 


Eutectic Wexupinc ALtitoys Corpora- 
TION.—The Eutectic Welding Alloys Cor- 
poration is sponsoring a $1,000 prize com- 
petition for technical papers having to do 
with research and development in the field 
of non-fusion welding processes. The com- 
petition opens September 1, 1950, and 
closes May 31, 1951. The subject of papers 
to be presented is defined as follows: tech- 
nological and research aspects, advances 
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ANNOUNCING 
A NILES 
HYDRAULIC BORER 

























To meet one of today’s important maintenance prob- 
lems — diesel wheels and the 40-hour week — Lima- 
Hamilton has developed a new hydraulic wheel borer, 
especially designed to speed the handling of diesel 
locomotive wheels. 

This new machine resembles, in most respects, the 
highly successful Niles automatic car-wheel borer. 
However, it incorporates a side head equipped with 
hydraulic feed and a four-position turret. This permits 
the use of roughing, finishing, and radius tools in facing 
hubs—also makes possible machining of hub shoulders 
and outer dimensions and, when desired for balancing, 
machining of the web and rim. 

The first two Niles borers for diesel wheels will be 
delivered in the near future to the Readville, Massa- 
chusetts. shops of the New Haven Railroad. 


LIMA 
HAMILTON 


CORPORATION 








NILES TOOL WORKS CO. 


A division of the Lima-Hamilton Corporation 
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This Niles Hydraulic Borer has a range of table 
speeds and feeds designed for carbide tools. 
After the desired speeds and feeds for roughing, 
finishing and chamfering the bore are selected, 
they are automatically engaged at the proper 
time during the cycle. The boring cycle itself is en- 
tirely automatic, from movement of starting lever 
to return traverse of the boring bar and applica- 
tion of table brake. The side head is operated 
manually but with hydraulic feed in both horizon- 
tal and vertical directions. Wheels are chucked 
and unchucked simply by pressing buttons. 

Bore sizes: up to 12 inch diameters. Wheel sizes 
up to 44 inches with flange down, or up to 48 
inches with flange up. 

For full information, call the Lima-Hamilton 
sales office in New York, Chicago or other prin- 
cipal cities, or write directly to Lima-Hamilton 
Corporation, Hamilton, Ohio. 


HAMILTON, OHIO 
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Cut maintenance costs due to 


rust losses. Railroads across 
the nation find RUST-OLEUM 
the perfect answer to their 
most difficult rust problems. It 
stops and prevents rust—easily, 
positively, economically. 


FOR RAILROAD USE 


RUST-OLEUM, an exclusive- 
type coating, was formulated 
to combat the most destructive 
rust-producing conditions. It 
provides lasting protection for 
rolling stock, bridges, tanks, 
metal buildings, signal equip- 
ment and other valuable rail- 
road properties. 


applications. 


Bridges 


RUST-OLEU 





Above: Applying 
Rust-Oleum to car 
parts by dipping— 
a practical, eco- 
nomical method for 
volume application. 
Rust-Oleum can 
also be sprayed or 
brushed on. 





At left: Rust-Oleum 
is ideal for bridge 
protection. It is 
highly resistant to 
heat, fumes, brine, 
stock car drippings 
and other damag- 
ing elements. 


Unlike ordinary materials, 
RUST-OLEUM can be applied 
over metal that is already 
rusted . . . It’s equally effective 
on new metal. 


QUICK, EASY PREPARATION 


Application time is cut to a 
minimum. No ‘chemical clean- 
ers or sandblasting are neces- 
sary. Merely wirebrush quickly 
to remove rust scale, paint blis- 
ters, dirt, etc. Substantial main- 
tenance savings are easily made 
. . . and RUST-OLEUM pro- 
tects longer. 


To stop your rust losses, check the advantages of 
RUST-OLEUM and specify it for new equipment, for 
re-building jobs and for maintenance—in the shop and 
out on the right-of-way. Tell us your rust problems 
and write for full information and recommended 


RUST-OLEUM CORPORATION 
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and advantages of the use of lower melting 
(lower than parent) filler metals in the 
non-fusion welding processes. Application 
of such processes may be by torch, fur- 
nace, induction, carbon arc, or metallic 
arc. Papers may specifically cover one or 
more of the following: oxyacetylene, low 
melting filler; oxyfuel gas, low melting fil- 
ler; brazing and bronze welding; hard 
facing and resurfacing with low melting 
filler. 

Three prizes will be awarded: first prize, 
$500; second prize, $300, and third prize, 
$200. The competition is open to welding 
engineers, researchers, metallurgists, in- 
structors, university students, and all others 
qualified to present basic principles of the 
art and science of non-fusion welding. 
Rules governing the competition may be 
secured by writing to the Eutectic Weld- 
ing Alloys Corporation, 40 Worth street, 
New York 13. 

* 


Baker-RauLanc (Company.—Henry S. 
Haight of the Haight Engineering Com- 
pany, Charlottesville, Va., has been ap- 
pointed district sales representative in 
Central Virginia for the Baker Industrial 
Truck division of the Baker-Raulang Com- 
pany, Cleveland, Ohio. In this capacit:. 
Mr. Haight will serve as material-handling 
consultant for Baker truck applications 
and handle sale of this equipment in his 
territory. Associated with Mr. Haight are 
C. Mahanes, service engineer, who will 
handle Baker truck maintenance in the 
same territory, and A. C. Traynham, who 
will act in a sales and consulting capacity 
in the Richmond, Va., area. The Dillon 
Scale & Equipment Co., 3907 Elm street, 
Dallas 1, Tex., has been appointed as dis- 
trict representatives of the division for all 
but the southeast portion of Texas. All 
sales, service and engineering involving 
Baker industrial truck applications will be 
handled by a staff of materials handling 
consultants working under John W. Gil- 
liam, Jr., vice-president in charge of sales. 


* 


CarsoLoy Company. — Kenneth R. 
Beardslee, vice-president and marketing 
manager of the Carboloy Company, has 
been named president, to succeed the late 
Walter G. Robbins. 


+ 


NaTIONAL TuseE Company.—Villiam F. 
McConnor, formerly vice-president in 
charge of sales of the National Tube 
Company, a subsidiary of the United States 
Steel Corporation, has been elected execu- 
tive vice-president, and H. J. Valla has 
been elected vice-president in charge of 
sales, succeeding Mr. McConnor. William 
J. McKee, formerly sales manager, Central 
area, has been appointed general manager 
of sales, and Louis W. Mason, formerly 
assistant to general manager of sales, suc- 
ceeds Mr. McKee. 

* 


GENERAL Motors Diesex Limitep.—Gen- 
eral Motors Diesel Limited officially 
opened its new Canadian Diesel locomo- 
tive building plant at London, Ont., on 
August 11. The event was celebrated with 
a luncheon, at which E. V. Rippingille, 
Jr., president of General Motors Diesel 
Limited, was host to several hundred guests, 


SEPTEMBER, 1950 








Good Things Go Together! 
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KYSOR 
SHUTTERS 


are used on 
 LIMA-HAMILTON 
LOCOMOTIVES 
























Uniform heat, properly controlled, is helpful to an Engine 
KYSOR SHUTTERS provide TEMPERATURE CONTROL! 


KYSOR HEATER COMPANY Cadillac, Michigan 


CANADIAN REPRESENTATIVES... RAILWAY & POWER ENGINEERING CORP 
NEW GLASGOW - MONTREAL - NORANDA ~ NORTH BAY : TORONTO - HAMILTON * WINDSOR - WINNIPEG - EDMONTON * VANCOUVER 
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UF KIN 


“WOLVERINE' 
CHROME-CLAD 


Engineers Steel Tape 


EASY TO READ 
MARKINGS 
THAT ARE DURABLE 







Assvures a 
Longer Life 
of More 
Accurate 
Measuring 


There’s nothing like 
the Lufkin “Wolver- 
ine” Chrome-Clad for engineer- 
ing work requiring exceptional 
durability and a fine degree of 
accuracy ... here’s why: 


e@ Non-glare Chrome-Clad satin finish line— 
extra durable, will not crack, chip, peel, or 
corrode. 

@ Permanent jet black markings, prominent 
size aids easy and accurate reading— 
graduations extend to edge of line. 

@ Sturdy %-in. line, fully subdivided, “‘In- 

stantaneous” Readings . . . detaches and 

attaches easily to reel. 

Super-strong rustproof metal disc reel with 

perforated sides to aid in cleaning and 

drying. 


Adjustable leather strap handle affords 
firm hold . . . long winding handle, line- 
locking type. 

e@ Supplied with two improved pattern, 
movable finger o-. Ring locks aaaee 
spring protecting first end. 

In 50, 100, or 200-ft. lengths, marked 

feet, 10ths-and 100ths, or feet, inches 

and 8ths . . . standard and extra- 
heavy models. Your Supply House 

stocks them, order today. 95 


Guy [UF KIN 


TAPES © RULES © PRECISION TOOLS 
THE LUFKIN RULE CO. 
SAGINAW, MICH. © Now York Clty * Barrie, Ont. 








An FP7A locomotive unit being lowered on its trucks at 
the London, Ont., plant of General Motors Diesel, Ltd. 











including representatives of industry, of 
commerce, of the business press and news- 
papers from Canada and the United States, 
and of the municipal, provincial and do- 
minion governments. In the afternoon, fol- 
lowing a tour of the plant, dedication 


ceremonies were held, at which the guests 
and plant employees were present. The 
luncheon addresses were delivered by the 
Honorable Ray Lawson, lieutenant gov- 
ernor of Ontario, and Charles F. Kettering, 
research consultant and director of Gen- 





for QUICK, CLEAN, UNIFORM HEAT 
at LOW OPERATING COST— 





* OIL OR GAS FIRED 
* SINGLE OR MULTIPLE SLOT TYPES 
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This furnace will maintain uniform neutral or reducing atmosphere for forging and 
welding which will avoid scale and decarburization. Construction features water, re- 
fractory or cast iron shields. Fire brick and insulating refractory brick lining with 
chrome refractory hearths are new features to reduce maintenance and operating 
costs and speed production. 


%& BURNERS % BLOWERS % FURNACES »% RIVET FORGES 
% FIRE LIGHTERS y TIRE HEATERS, ETC. 


GAFer, 


MANUFACTURING CO 
(JOHNSTON , _ JOHNSION 2825 EAST HENNEPIN AVE 
65 MINNEAPOLIS 13, MINN 


AANUFACTI TRIAL HEATING EQUIPMENT 
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Railroad business car equipped 
with Hyatt Journal Boxes, 


: - om # = se 
— os. a fs 
. =>’ < - —_ 8 
Six wheel, outside swing hanger truck from a 
F g & E . Hyatt-equipped business car. 


LATE RAL— Railroad executives must go over the lines to meet 


their operating men, also, they find it advantageous 


CONTROLLED (ee 
LATERAL- _ 


On the line or off the line the demands upon their 
energy is taxing—they must keep fit and be fit. 





& a & 
Possibly that is one of the many reasons why the 
mechanical departments have equipped the traveling 
offices of so many busy executives with Hyatt Roller 
Bearing Journal Boxes in the past few years. 

& e * 
We can furnish boxes for any type truck—new or 
old and just now we are furnishing boxes for a 
number of additional business cars. May we help 
you to smooth out the travel of your executives? 

ae & @ 
Call or write Hyatt Bearings Division, General 
Motors Corporation, Harrison, New Jersey. 





HYATT ROLLER BEARING JOURNAL BOXES 
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why SI LASTIC works hest 
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as a dielectric material 
from —100° to +500°F. 


Over that wide temperature span 
only Silastic, the Dow Corning Sili- 
cone Rubber, remains resilient and 
retains high resistance to weathering, 
moisture, oxidation and ozone. Add 
good dielectric properties to those 
advantages and you have the reasons 
why Silastic is an excellent insulating 
material for high temperature, high 
voltage cable and for use in equip- 
ment where mechanical breakdown 
limits the effectiveness of resinous 
insulating materials. 


Silastic* is extruded over wire and cable 

ranging in size from No. 22 to 500,000 
mils to provide insulation at 

sunepeveiantn tees — 80° to 400° F. 


Many engineers are familiar with Silastic as a remarkably heat stable and 
oil resistant rubberlike gasketing and sealing material for use between 
—100 to 500° F. Silastic as a dielectric for ignition and intercommuni- 
cation cable and for field and armature coils is, however, a relatively new 
development. That’s why Dow Corning has made available reprints of a 
recent article giving the most up-to-date information on the physical, 
chemical and dielectric properties of Silastic. To receive your copy, phone 
the nearest branch office or write for Reprint No. S-21. 


*T.M. REG. U.S. PAT. OFF. 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
Atlanta e Chicago @ Cleveland ¢ Dallas 
les Angeles ¢ New York 
in Caneda: Fiberglas Canada, Lid., Toronto 
in Great Britain: Albright and Wilson, Lid., London 
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eral Motors Corporation. The speakers in 
the afternoon were C. E. Wilson, president 
of the General Motors Corporation, and 
Mr. Lawson. 

The new locomotive plant is built on a 
site of 210 acres. It covers an area of 
198,276 sq. ft. and, with an employment 
at full operation of 1,000 men, is expected 
to produce one lomocotive unit per day. 
These units will be of six types, ranging 
from 600 to 1,500 hp. 

The plant was built in an usually short 
time. Ground was broken September 22, 
1949; erection of the steel began on 
December 1; the plant office was occupied 
on May 8, 1950, and the plant on June 1. 
At the present time 700 employees are at 
work. 

Diesel engines and the electric gen- 
erators and motors are not being built 
at the Canadian plant. Electric control 
equipment, chasses, cabs, fuel and water 
tanks, and trucks are all Canadian built. 


4 


Lopce & Suiptey Co.—The following 
companies have been appointed distribu- 
tors for the Lodge & Shipley Co., Cincin- 
nati, Ohio: The Gilles Machinery Com- 
pany, 812 Huron road, Cleveland, Ohio; 
the John E. Livingstone Company, 16516 
James Couzens highway, Detroit, Mich.; 
the Edmond E. Burke Company, 17 Seven- 
teenth street, Toledo, Ohio; Strauss & 
Hass, Inc., 524 Camp street, New Orleans, 
La.; and the Peerless Supply Company, 701 
Spring street, Shreveport, La. Sales and 
service in the Cincinnati area will be 
handled directly by the factory office at 
3055 Colerain avenue. 


4 


HASKELITE MANUFACTURING CORPORA- 
TIoN.—Edward A. Sipp has been appointed 
exclusive railway agent in the Chicago 
area for the Haskelite Manufacturing 
Corporation, Grand Rapids, Mich., 

Mr. Sipp formerly was associated . with 
the Pyle-National Company, the Gustin- 
Bacon Manufacturing Company and the 
Reynolds. Metals Company, successively. 
He recently established his own railway 
sales organization to handle Haskelite 
railway products, and will be located in 
the Chicago district sales office of Has- 
kelite, Room 1156, Merchandise Mart. 


4 


ALEXANDER Mirpurn, Inc. — Alexander 
Milburn, Inc., 1231-1245 Ridgely street, 
Baltimore 30, Md., has been organized to 
manufacture and market the Milburn line 
of oxy-acetylene cutting and welding appa- 
ratus, regulators for oxygen, acetylene and 
other gases, accessories and supplies, and 
portable carbide lamps. Since 1945, Mil- 
burn equipment has been marketed by the 
Black Manufacturing Company, Parkton, 
Md. a 


Nationa Lock WasHER COMPANY.— 
Gilbert E, Webster, formerly vice-president 
and director, has been elected president of 
the National Lock Washer Company, 
Newark, N. J. 

e 


KennaMeEtTaL, Inc.—Floyed Monteith, 
Robert Karakoosh, William Collins and 
Harold D. Killmer, formerly service engi- 
neers of Kennametal, Inc., Latrobe, Pa., 
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TOP TO BOTTOM...FRONT TO BACK... 


NO-OX-IDs PROTECT LOCOMOTIVES AGAINST CORROSION 


NO-OX-ID Filler Red ‘“‘C” applied to the outside of the boiler 
shell before the lagging is put in place protects against corrosion 
for periods between shoppings. NO-OX-ID EXP. 2W affords 
positive protection against corrosion to the underside of the 
locomotive jackets. With NO-OX-ID Front End Coating No. 2, 
front ends and smoke boxes retain their like-new appearance 
and are protected against corrosion. This NO-OX-ID coating 
will not build up and add to the insulation and it may be easily 
removed without sand blasting. 

These are typical NO-OX-IDs used in the railroad industry to 
protect valuable equipment against corrosion. There is a correct 
NO-OX-ID and a method of application to meet every rust pre- 
ventive requirement. Consult with your Dearborn Engineer for 
assistance in the selection of the NO-OX-IDs best suited to your 
needs. 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave., Chicago 4, Illinois 


THE ORIGINAL RUST PREVENTIVE 


|) 
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GET INFORMATIVE 
NO-OX-ID BULLETINS 


A series of bulletins on rust prevention 
in the railroad industry is available 
to you. These bulletins will show you 
how you can benefit by the correct 
NO-OX-IDs and will aid you in their 
selection. Mail the coupon. 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave., Dept. RM 

Chicago 4, Illinois 

Gentlemen: 

Please send me bulletins on NO-OX-ID 
for the railroad industry. 


Company 


Address 


bes ee ee cee ee ee ee ee ee ee ee ee 











The problem was: How to reduce the cost of fabricating center sills for 
railroad freight cars. 


The answer was: A Beatty No. || Punch Press 
with special fabricating dies and a Beatty Spac- 
ing Table. 


SPECIAL BEATTY DESIGNED DIES 
BEATTY PUNCH and SPACING TABLE 


The above example is typical of how Beatty engineers can 
solve specific fabricating problems, providing faster, lower-cost 
production. Write us, if you have a specific fabricating prob- 

: lem — punching, forming, drawing, bending, shearing. Let 

us work with your engineers on your next problem. Two heads 

are better than one, especially when they’re looking for the 
same thing — a better way fo do it. 






Write for details on Beatty 


problem-solving equipment. 





: ACHINE AND 
| : ara COMPANY 
HAMMOND, INDIANA 
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have been appointed sales representatives. 
Mr. Monteith will work out of the Chi- 
cago office and Messrs. Karakoosh, Collins 
and Killmer will maintain headquarters at 
Springfield, Mass. Conrad Seim has been 
appointed service engineer at Los Angeles, 
Calif. 
¢ 
Tuomas A. Epison, Inc.—W. E. Olson 
and J. W. Werrell, sales engineers for 
Thomas A. Edison, Inc., have been ap- 
pointed district managers of the primary 
battery division, with headquarters as 
before at Bloomfield, N. J. 
+ 
WortHincton Pump & MaAcHINERY 
Corr.—W. H. Feldman has been appointed 
vice-president in charge of sales for the 
Worthington Corporation. Mr. Feldman 
was formerly president of the Electric 
Machinery Manufacturing Company, Minn- 
eapolis, Minn., a subsidiary of Worth- 
ington. 
¢ 
Ricipizep Metats Corporation.—Robert 
G. Leary has been appointed general sales 
manager of the Rigidized Metals Corpora- 
tion, Buffalo, N. Y. For the last 14 years 
Mr. Leary has been associated with the 
Eastern Stainless Steel Corporation, Balti- 
more, Md., and recently resigned his posi- 
tion as general sales manager. 


Micromatic Hone Corporation. — 
George Eldred has been appointed abrasive 
sales manager of the Micromatic Hone 
Corporation. Mr. Eldred, who has been 
with Micromatic for thirteen years, was 
formerly Manager of the eastern sales 
territory. 

* 

Nicke, CapmMium Battery Corporation. 
—B.C. MacDonald & Co., Arcade building, 
St. Louis 1, Mo., and the Frank B. Nu- 
gent Company, 710 Pioneer building, St. 
Paul 1, Minn., have been appointed rail- 
way sales representatives for the Nickel 
Cadmium Battery Corporation. 


Obituary 


Orro R. Hitpesrant, in charge of mid- 
west railroad sales for the K. W. Battery 
Company, with headquarters at Chicago, 
died on July 25 in Norfolk, Va., after a 
short illness, at the age of 68. 


PERSONAL 
MENTION 


General 


J. T. Patrerson, mechanical engineer of 
the Norfolk Southern at Carolina Junction 
shops, Norfolk, Va., has retired on ac- 
count of physical disability, after 31 years 
of service with that road. 


E. A. SweeLey, general mechanical su- 
perintendent of the Fruit Growers Express, 
the Western Fruit Express and the Bur- 
lington Refrigerator Express at Alexan- 
dria, Va., has been appointed assistant to 
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CHAMBERSBURG DUPLEX WHEEL PRESS STRIPPING WHEELS AT B. & O. CENTRALIZED CAR WHEEL SHOP, GLENWOOD, PA. 


Because the floor-to-floor wheel-stripping time 
of the Chambersburg Duplex Wheel Press— 
frequently clocked at 42 seconds—is unequalled 
by any other method, it more than meets the 
requirements of the centralized wheel shop. 


CHAMBERSBURG ENGINEERING COMPANY, CHAMBERSBURG, PA. 


STRIPPING TWO CAR WHEELS SIMULTANEOUSLY AT N.Y.O. & W.R.R. SHOPS, MIDDLETOWN, N. Y. 
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STRONG, 


RELIABLE 
WIRE TERMINATIONS 








for 


@ Signal and Communications 


@ Car and Diesel Wiring 





@ Rolling Stock 





AMP terminals and tools have been designed in cooperation with major 
U. S. railroads. As a result you can be sure of extra reliability and top 
performance in all exacting requirements of railroad wiring. 


AW P 


AIRCRAFT-MARINE PRODUCTS Inc. 


1314 N. Fourth Street, Harrisburg, Pa. 


Canadian Representative: R. M. Hutcheson, 10 Nordale Crescent, 
Hardington P. O., Toronto, Ontario, Canada Elgin 5647 
AMP Trade Mark Reg. U. S. Pat. Off 





Write for complete AMP Railroad Catalog (No. 97)—lists all terminals, tools, and 
services in handy reference form. 








Name Title. ara 
Address- 
City. State. 





546 (Adv. 144) RAILWAY MECHANICAL AND ELECTRICAL ENGINEER 








president of those companies at Washing- 
ton, D. C. Mr. Sweeley has had almost a 
half century of railroad and refrigerator 
car-line service. Starting with the New 
York Central in 1902, he served in an 
official capacity with a number of other 
railroads, including the Atlantic Coast Line 
and the Seaboard Air Line, until appointed 
a member of the former Railroad Adjust- 





E. A. Sweeley 


ment Board under the United States Rail- 
road Administration, 1918 to 1920. Mr. 
Sweeley entered F.G.E. service in May, 
1920, as mechanical superintendent, and 
became general mechanical superintendent 
of the three companies in May, 1947. 


Paut W. Kuerer, chief engineer equip- 
ment, New York Central System, has been 
awarded the George R. Henderson Medal 
by the Franklin Institute, Philadelphia, 
Pa. According to Dr. Henry B. Allen, 





P, W. Kiefer 


executive vice-president of the Institute, 
the award is for “the noteworthy accom- 
plishments achieved by Kiefer in the rail- 
road equipment field.” The medal will be 
presented to Mr. Kiefer on October 18 at 
the Institute. 


J. M. Pierce, whose retirement as su- 
perintendent of machinery of the Kansas 
City Southern Lines, at Pittsburg, Kan., 
was reported in the August issue, was born 
February 7, 1885, at Paris, Tenn. He en- 


| tered railroad service in November, 1908, as 
| a machinist with the K. C. S. at Shreveport, 


La. In 1914 he was appointed enginehouse 


foreman, in 1918, general foreman, and in 


SEPTEMBER, 1950 

































voncor CLUB ole RR Gel 
STANDARD vue Latomatlre diesel eint 








ENGINEER'S [imeem 
REPORT a eet, 
MAINTENANCE Frognesaiue, 


One million miles of service from engine parts! 


LUBRICATED WITH RPM DELO R.R. OIL, many diesel 
engines in the locomotives of U.S. railroads have . 
been in service for long periods without complete How RPM DELO R.R. Oil prevents 
overhaul! Many of the liners, pistons, bushings wear corrosion oxidation 

’ ’ 


bei and other parts in 
these engines have 
: now been in use for 


hundreds of thousands 
of miles. Progressive 
maintenance inspec-— 
_ tions indicate that 

_ RPM DELO R.R. 0il will 
keep the parts in ser- 







































| vice for at least one A. Special additive provides metal-adhe- 
million miles, the sion qualities...keeps 0il onparts whether 
general overhaul pe- hot or cold, running or idle. 

_ | riod set by some of the B. Anti-oxidant resists deterioration of 
' railroads. oil and formation of lacquer...prevents 
i RPM DELO R.R. Oil ring-sticking. Detergent keeps parts 
i keeps parts clean and clean...helps prevent scuffing of cyl- 
| free of wear-causing inder walls. 

: | lacquer and gum de- C. Special compounds stop corrosion of any 


/ posits and is not bushing or bearing metals and foaming 
corrosive to engine in crankcase. 
metals of any kind. 





















IN OVERLAND MOUNTAINOUS 
FREIGHT SERVICE for nearly 
500,000 miles, this liner, 
lubricated with RPM DELO R.R. 
Oil has less than 0.006 inch 
wear and taper is so minor 
thatitisbarely measurable ™=" 








THIS PISTON AND CONNECTING ROD have been in service 
for more than four years. After picture was taken 
it was put back in the engine for further use. Note 
the excellent condition of the rings and bearing. 
All the rings are free, oil holes open and there are 
no troublesome deposits in any ring grooves. 


FOR MORE INFORMATION about 
this or other petroleum prod- 
ucts of any kind, or the name 
of your nearest distributor 
handling them, write or call 
any one of the companies 
listed below. 





















TRADEMARK “RPM DELO” REG. U.S. PAT. OFF. 


STANDARD OIL COMPANY OF CALIFORNIA @ San Francisco STANDARD OIL COMPANY OF TEXAS e El Paso, Texas 
THE CALIFORNIA OIL COMPANY e Barber, N.J., Chicago, New Orleans THE CALIFORNIA COMPANY ® Denver, Colorado 
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the countrys 
/arges? RAILROADS 
ate Turning To- 


FOR HEATING AND 
VENTILATION ! 


DIESEL ENGINE 
HOUSES - 
ROUND HOUSES 
~SHOPS, 
STORES AND 
OTHER 
BUILDINGS 


Equipment 
used for bot! 
heating anc 

ventilatin 
in roun: 


GRID cast iron construction withstands 
sulphuric and other corrosive fumes ever 
present in engine houses. 


GRID wide “fin” spacing facilitates easy 
cleaning—no loss in efficiency by dirt 
clogged heating sections. 

GRID will withstand steam pressures up 
to 250 ibs.—and is free of electrolysis. 
GRID “fins” are cast integral with the 
steam chamber, assuring even distribu- 
tion of heat. GRID “fins” can not come 
loose from the steam 


CONSULT ] sttecting scone. 
US ANYTIME GRID design incorpo- 


rating proper fan sizes, 
motor speeds and out- 
wa we Bg let temperatures results 
search, especially § in a properly balanced 





in Diesel heating heating unit. 
and ventilating . . . 
and believe we can & 
furnish you the cor- 
rect answer to this & 


type of heating 

and ventilating. 2 

Write for details § Investigate today GRID 
- no obligation. § system of high-pres- 

sure unit heaters, blast 

coils and radiation .. . 

the answer to mainten- 

ance-free heating for 

railroads. 


D. J. MURRAY 
MANUFACTURING CO. 


WAUSA v 














547 (Adv. 146) 


‘|. was appointed general master mechanic at 
‘| Pittsburg. He returned to Shreveport in 
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1922 master mechanic at Heavener, Okla. 
From 1923 to 1929, Mr. Pierce served as 
master mechanic at Shreveport, and subse- 
quently at Pittsburg until 1931, when he 


1937 as master mechanic; became general 
master mechanic there in 1944, and later in 
1944 superintendent of machinery. 


Water A. MILLER, assistant to me- 
chanical engineer of the Norfolk Southern, 
has been appointed mechanical engineer. 
with headquarters at Carolina Junction 
shops, Norfolk, Va. Mr. Miller was born 
on June 20, 1921. He is a graduate in 





Lick those costly, time-consuming rail- 
road troubles caused by ice, snow and 
cold with a HY-LO “HOTSHOT” 
Forced Air Portable Heater. This high- 
intensity oil fired heater melts snow and 
ice from underneath cars in a matter of 
minutes! . . . and handles dozens of 
other heating and drying jobs such as: 
de-icing and drying Diesel locomotive 
/underframes, trucks, traction motors, 
control cabinets, etc. 








W. A. Miller 


electrical engineering of the North Caro 
lina State College, Raleigh, N. C. Upor 
graduation in 1944 he entered military 
service and was attached to the 3110 Sig 
nal Service Battalion as a first lieutenant 
He was discharged from service on Sep 
tember 1, 1946, and on January 15, 1947 
became assistant to mechanical enginee) 
on the Norfolk Southern. The position o/ 
assistant to mechanical engineer has now 
been abolished. 


J. T. Patterson, mechanical enginee! 
of the Norfolk Southern at Norfolk, Va.. 
has retired because of physical disability 
after 31 years of service with that company. 








L. H. Cooper, shop superintendent of | 
the Atlantic Coast Line at Rocky Mount THE te ” 
N. C., has been appointed acting superin | HY. LO HOTSHOT 
tendent motive power of the Western div:- Can Save You Time and Money! 


sion at Fitzgerald, Ga. ane A 
— . . » Help Eliminate Train Delays! 
H. M. Netson, assistant general mechan. | . 

ical superintendent of the Fruit Grower: | “ Delivers 300,000 BTU’s per hour at 
Express, the Western Fruit Express and the | consumption of 2, gallons of econom- 
Burlington Refrigerator Express, has bee ical fuel oil. ¢ Produces 1600 CFM at 
appointed general mechanical superintend- temperatures up to 300 degrees. e In- 
ent of those companies, with headquarter. | duced draft vaporizing principle means 
as before at Alexandria, Va. no fuel pump, filters, atomizers, valves, 


H. J. Stern, mechanical engineer of the | ye, Toon pees aor transformers. 


Atlantic Coast Line, has been appointed | * No poiso nous gases or odors. 
chief mechanical engineer, with headquar- | Write today for details 


ters as before at Wilmington, N. C. ! SCHEU PRODUCTS COMPANY LTD 
a e 


| RAILROAD DIVISION 























Car Department | 









E. Leonarp NyYLANDER, whose appoint- 
ment as superintendent car department of 
the Chicago, Rock Island & Pacific, with 


UPLAND, CALIF. 


| headquarters at Chicago, was reported in | Distributors in Principal Cities 
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the August issue, was born on January 29, 
1899, in Chicago. He began his career with 
the Rock Island in June, 1913, and held 
various positions until 1932 when he be- 





E. Leonard Nylander 


came assistant car foreman at Peoria, III. 
Six years later he was transferred as as- 
sistant car foreman to E] Reno, Okla., and 
in 1941 was promoted to car foreman at 
Little Rock, Ark. He returned to El Reno 
in 1944 as chief car inspector, second dis- 
trict, and became car foreman at Peoria in 
1945. 


Joun F. LikarisH, general car foreman 
of the Great Northern at St. Paul, Minn., 
has been appointed master car builder, 
with headquarters at St. Paul. Mr. Likar- 
ish started in the car department of the 





John F. Likarish 


Great Northern at Butte, Mont., in 1920. 
He was appoined general car foreman at 
that point in 1941; car foreman at Havre 
in 1943; car foreman at Hillyard, Wash., 
in 1945, and general car foreman at Spo- 
kane, Wash., in 1946. He was transferred 
to St. Paul in 1948 as general car 
foreman. 


Frep CEBULLA, master car builder of the 
Great Northern at St. Paul, Minn., has re- 
tired after 53 years of service with that 
road. 

Mr. Cebulla, a native of Gleiwitz, Silesia, 
Germany, entered the service of the G. N. 
as a laborer, serving for five years at vari- 
ous points before becoming carman at 
Havre, Mont., in 1902. He was later assist- 
ant car foreman and car foreman at Havre 
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until 1908, when he was transferred to 
Superior, Wis., as repair track foreman. He 


became car foreman at Great Falls, Mont., | 


in 1910, and returned to Superior as repair 
track foreman in 1912. From 1918 to 1928, 
he was assistant superintendent of the 


G. N.’s car shops at St. Cloud, Minn. He 


subsequently became superintendent, and | 
in 1937 was transferred to St. Paul as gen- | 
eral car foreman. He was appointed master | 


car builder in 1946. 


Joun M. Hick, assistant to the master | 
Great Northern at | 
Spokane, Wash., has been appointed gen- | 


car builder of the 


eral car foreman at Spokane. 


Cuarues Ross has been appointed gen- | 


eral passenger-car inspector of the Chesa- 
peake & Ohio, with headquarters at Hun- 
tington, W. Va. 


Master Mechanics 
And Road Foremen 


W. S. C. Burwett has been appointed 
master mechanic of the Cincinnati divi- 
sion of the Chesapeake & Ohio, with 
headquarters at Stevens, Ky. 


G. W. LusHupaucn, general foreman of 
the Chesapeake & Ohio, has been ap- 
pointed master mechanic, Clifton Forge 
division, with headquarters at Stevens, Ky. 


W. H. Bruenrne, assistant superintendent 
Diesel equipment of the Kansas City South- 
ern, at Pittsburg, Kan., has been appointed 
master mechanic at Shreveport, La., with 
jurisdiction over the Southern division of 
the K. C. S. and the entire line of the 
Louisiana & Arkansas (part of the K. C. 
S. Lines). 


Shop and 
Enginehouse 


C. M. DocksTaper, superintendent of 
shops and equipment of the Chicago, Au- 
rora & Elgin, at Wheaton, II, has retired 
after 20 years of service with that road. 
Mr. Dockstader was born in Canada in 
1869, and in 1895 went to Chicago, where 
he became employed in the electrical- 
mechanical department of the Chicago 
Elevated. From 1914 to 1929 he was in- 
spector of construction of new passenger 
equipment for several electrically operated 
rail lines in the Chicago area, including 
the Chicago North Shore & Milwaukee, the 
Chicago South Shore & South Bend, the 
Chicago Rapid Transit and the C. A. & E. 
Mr. Dockstader was placed in charge of 
the Wheaton shops of the C. A. & E. in 
1930. 


R. W. Tonnine, electrical engineer of the 
Atlantic Coast Line at Wilmington, N. C., 
has been appointed acting shop superin- 
tendent at Rocky Mount, N. C. 


Victor A. Tetu, superintendent of the 
Jackson street shops of the Great Northern 
at St. Paul, Minn., has retired. 


James SumMeEnrs, general foreman at the 
Jackson street shops of the Great Northern 
at St. Paul, Minn., since 1945, has been 
appointed superintendent of the shops. 
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Available 
in complete 
size range 
and brush 
top cans. 


Proved in use by major com- 
panies in the Oil Industry for 13 
years—tested in the field wher- 
ever threaded, gasketed or cou- 
pled connections are required. 
Rectorseal is the safe leak-proof 
sealant—prevents, waste of fuel, 
reduces fire hazard. 


It maintains its plastic elasticity 
for the life of the connection; 
never dries out or gets hard and 
brittle. It’s easy to apply. It’s 
economical. It’s insoluble in oil, 
water and all petroleum frac- 
tions. Order Rectorseal today. 
Test it in your own shops. We'll 
gladly send a free sample. 


RECTORSEAL Dept. M 


Write 


2215 Commerce St. 


RECTORSEAL 


Houston, Texas 


Manufactured by 
WELL EQUIPMENT CO., 
Fort Worth, Texas 


RECTOR INC 
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AMERICAN-FORT PITT 


BEGINS 


wit 


For more than sixty years, 
American-Fort Pitt Springs have 
proved that quality in springs goes 
hand-in-hand with economy. The better the 
springs the better the ride, less damage to 
lading, less cost for maintenance, and a smoother 
journey for the passenger. American-Fort Pitt Springs 
owe their quality to extraordinarily skillful s0tt Pp, 
engineering and design, up-to-date equipment, WUsloy 7 4 
and automatically-controlled heat treatment. rf F om § S 
American-Fort Pitt railroad springs meet 

AAR and ASTM specifications. Write for a PS aa are 
copy of the American-Fort Pitt nel 
handbook on springs. 


AMERICAN-FORT PITT SPRING 


Division of H. K. Porter Company, Inc 


2 John St., McKees Rocks, Pennsylvania 


wns id 
















WIEDEKE 


Expanders and Cutters 
for Efficient Operation 


fully expanded. 


Ideal Safety Power Cutters will cut fives 
off in one revolution, with a clean-square 


Write for 
IDEAL CATALOG No. 57 


edge for safe ending. 


Mie Grassi ali Taita ¢: COPA 


DAYTON I, OHIO 
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SPECIALISTS in the manufacture of: 
Ideal Sectional Expanders, universally used 
to expand flue tubes in locomotive five 
sheets. The accurately machined, inter- 
changeable sections farm a true circle when 
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(Continued) 
Vapor Degreaser 


A large capacity vapor-spray degreaser 
has just been announced by Circo Prod- 
ucts Company, Cleveland, Ohio. This new 
model, called the C-120, was designed for 
the transportation field and heavy indus- 
trial use. It has a vapor depth of 84 in., 





inside length of 96 in., and width of 60 
in. It is available in either nickel-clad, 
stainless-clad or zinc-sprayed construction. 
Its nonflammable, non-explosive solvent is 
heated by steam, gas or electicity. The 
heat input assures a cleaning capacity of 
18,000 lb. per hour. An outside water 
jacket and inside water coils give double 
protection against vapor loss. The con- 
trol is fully automatic. 


Rust Inhibiting 
Oil Base Paint 


A rust inhibiting oil base paint has been 
added to the line of maintenance products 
offered by United Laboratories, Inc., 
Cleveland, Ohio. It is known as Certified 
Rust Inhibitor No. 425. 

Its penetrating quality prevents rust 
from spreading and provides an excellent 
finish coat. By its penetrating action, mois- 
ture beneath the surface is expelled almost 
as rapidly as the coating is applied. It 
may be applied over new metal to prevent 
corrosion as well as metal already covered 
entirely or partially with rust. It is re- 
sistant to chemical fumes and salt air and 
will withstand temperatures of minus 100 
deg. F. to plus 500 deg. F. 

The product will serve both as a primer 
and finish coat in one application. It may 
be applied directly over damp surfaces as 
well as dry. 

The rust inhibitor is easily applied by 
either brush or spray. Its fine coverage of 
700 to 1,200 sq. ft. per gal. makes it eco- 
nomical, as one coat is usually sufficient, 
serving as both primer and finish coat. It 
is only necessary to remove loose or 
scaling rust prior to application. It dries 
in 4 to 12 hours depending on temperature 
and humidity. 

This paint is available in clear, black, 
white, dark red, tile red, dark green, gray 
and aluminum. 
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